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SECTION I 


1.0 INTRODUCTION AND SUMMARY 

During recent years, NASA has developed the General Aviation 
Synthesis Program, GASP, which allows an analyst to quickly perform 
parametric studies associated with the preliminary design of gen- 
eral aviation engine/airframe systems. Until now, GASP has lacked 
a detailed computer model for the prediction of turbojet-and turbo- 
prop-powered aircraft noise levels. Program NOISE fulfills that 
need. Although not currently integrated into GASP, NOISE is close- 
ly associated with GASP, and can utilize the results of a GASP de- 
sign process as input. 

Program NOISE predicts general aviation aircraft far-field 
noise levels at FAA FAR Part 36 (FAR 36) certification conditions 
(ref. 1). It will also predict near-field and cabin noise levels 
for turboprop aircraft and static engine component far-field noise 
levels. 

NOISE is a useful computational tool for assessing the impact 
of GASP aircraft design options upon FAA certification noise 
levels. Utilization of NOISE will enhance the capability of GASP 
to systematically perform design trade-off studies, optimizing the 
aircraft design while minimizing the impact of the resultant noise 
upon the environment. 

NOISE has been developed as a series of modules, each of which 
performs a specific task within the noise prediction process. The 
modules are integrated through the use of an executive control 
module and a data bank containing information to be passed between 
modules. 

Wherever feasible, input data has been initialized to the 
default values most likely to be required by the user. The major- 
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ity of data initialization is done in block data subroutines. 
Extensive documentation has been added within the program, through 
comment cards, to clarity the calculation procedures and to sim- 
plify subsequent modifications. 

Input is made through NAMELIST statements, except for title 
cards. Output options are available and range from a summary of 
the FAR 36 predicted noise levels to a detailed analysis of static 
engine noise levels and component flyover predictions at every 0.5- 
second interval along the flight profile. 

NOISE was verified with simulations of twin-engined turbofan 
and turboprop general aviation aircraft operating at FAR 36 certi- 
fication conditions. The predicted levels were well within the 5dB 
tolerance requirement when compared with actual FAA certification 
noise levels. 


All terms are defined in the symbol list. Appendix C. 



SECTION II 


2.0 NOISE PREDICTION METHODOLOGY OVERVIEW 

This section presents an overview of the approach that the 
user should take to implement the NOISE program for the prediction 
of FAR 36 certif i cat ion noise levels. It is important for the user 
» to understand that the approach is divided into two phases. The 
first phase is external to NOISE and encompasses the engine/ 
aircraft/flight profile definition and the preparation of input 
data to NOISE. The second phase involves the execution of program 
NOISE for user-specified conditions. A block diagram of the over- 
all procedure is given in Figure 1. 

2.1 Engineering Approach - Phase I 

The procedure begins with the definition of the reference 
engine , on a component basis, and the reference aircraft. Next, 
the performance flight profile for the appropriate noise pr®* 4 ~tion 
condition (approach, full-thrust takeoff or level flyover) must be 
determined so that the engine/aircraft performance parameters for 
the acoustic analysis can be defined. 

The engine cycle parameters for the takeoff condition are 
determined based on the aircraft altitude and operating conditions 
at 6500 meters (21,315 ft) from brake release. A listing of the 
required engine cycle parameters, on a component basis, can be 
found in the NAMELIST Tables, Paragraph 6.2. The engine cycle 
parameters for the approach condition are determined for the air- 
craft on a 3-degree glide slope at an altitude of 120.1 meters (394 
ft) with maximum flaps. The engine cycle parameters used in the 
sideline prediction are those that correspond to the aircraft alti- 
tude at which maximum sideline noise occurs. For a typical gas 
turbine-powered business aircraft, this altitude is approximately 
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Figure 1. Flyover Noise Prediction Procedure 




300 meters (984 ft) . In addition to the engine cycle parameter 
values, the user must also determine the aircraft velocity, flight 
angle and angle-of-attack. 

The results of these efforts are a definition of the appro- 
priate flight profiles and engine operating conditions at takeoff, 
sideline, and approach conditions per FAR 36. 

An externally generated flight profile is not necessary to 
determine engine/aircraft performance for level flyovers. Instead, 
the user should determine the engine/aircraft performance parame- 
ters directly for a 304.8-meter (1000-ft) altitude level flyover 
with the engine operating at the highest power in its normal oper- 
ating range. The aircraft must operate at a constant speed in its 
cruise configuration with propellers synchronized. In Phase II, 
NOISE will generate the level flyover flight profile for these con- 
ditions. 

The preliminary design intent of program NOISE allows the uti- 
lization of a single engine/aircraft operating performance condi- 
tion in the prediction of flyover noise levels. While some accu- 
racy may be lost because engine and aircraft performance variations 
are not accounted for throughout the flight path, the resultant 
prediction accuracy is within the scope of the program and a sub- 
stantial amount of computing time is saved. 

The procedures outlined above for Phase I are external to pro- 
gram NOISE. The user must execute these procedures with engine/ 
aircraft performance and mission analyses programs, such as those 
found in the GASP system. 
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2.2 Engineering Approach - Phase II 


Phase II involves the execution of program NOISE, utilizing 
the engine/ air craft parameters determined in Phase I. 

After NOISE validates the input data and establishes appropri- 
ate default values, where necessary , the PATH module in program 
NOISE creates a flight profile for noise predictions. This profile 
is established at 0.5-second intervals throughout the flight path. 
Two options are available to the user. For the first option, the 
user can input values defining the aircraft speed and attitude over 
the microphone measuring location. NOISE will then generate a 
straight line approximation of the flight profile. For the second 
option, the user can input the flight profile created in Phase I 
through a separate computer mass storage logical unit such as a 
disk or tape file. 

When the flight profile has been established, the static free- 
field noise spectra for individual engine components are predicted 
in the STATIC module as a function of the engine geometry and cycle 
parameters. The system has been designed functionally so that the 
predictions of sound level spectra from each engine component noise 
source (fan, compressor, combustor, exhaust jet, turbine, and pro- 
peller) are performed in separate subroutines. This facilitates 
the modification of the predictive methodology as technological 
improvements are made, with a minimum disruption of other func- 
tions. Static-to-f light component noise source corrections are 
made within the STATIC noise prediction module. The output of the 
STATIC component noise prediction module provides individual compo- 
nent noise levels in 1/3-octave bands for 10 -degree increments from 
10° to 160° from the engine inlet centerline at a 30.5-meter (100- 
ft) radius. Details of the individual component noise prediction 
procedures can be found in Section 3. 
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The FLYCON module controls the calculations for in-flight air- 
craft noise levels based on the predicted free-field static noise 
source spectra corrected to flight conditions. For the FAR 36 
takeoff, sideline and approach conditions, the 30.5 meter (100 ft) 
corrected spectra for each source are "flown" along the acoustic 
flight profile by executing the FLYOVR module. The slant distance 
and angle of radiation between the engine centerline and the propa- 
gation path to the microphone are calculated each 0.5 second from 
brake release. The calculation procedure uses two coordinate sets 
for the computation of distance and angular positions. A fixed set 
of coordinates is placed at the point of brake release, and moving 
coordinates are placed on the airplane. 

For the takeoff condition, the measurement microphone is 
defaulted to a location 6500 meters (21,325 ft) from brake release 
and directly under the flight path. The sideline condition 
requires an iteration process to determine the measurement micro- 
phone location relative to the brake release reference point. The 
microphone is located on a path parallel to and 450 meters (1476 
ft) from the runway centerline. The position of the microphone 
along the path is defined as the point at which the maximum effec- 
tive perceived noise level, L EpN , occurs. The approach condition 
measurement microphone is located underneath the flight path 2291 
meters (7516 ft) from touchdown. This corresponds to the FAR 36 
microphone location as long as a constant 3-degree glide slope is 
maintained to touchdown. 

For each slant distance and angle of noise radiation, the 
noise-source spectra are corrected for the following flight and 
propagation effects: 

(a) Spherical divergence (inverse square law) 

(b) Atmospheric absorption 

(c) Number of engines 

(d) Wing shielding (inlet sources only) 
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(e) Reflecting ground plane 

(f) Extra-ground attenuation 


The flight effects of Doppler shift and dynamic amplification 
of moving sources are calculated within the STATIC module as 
static-to-f light corrections. The total engine noise spectra are 
obtained at each 0.5-second interval by adding the individual noise 
source spectra antilogar ithmically. 


For each flyover condition, the L p , L pA , L p(J , and I* TpN are 
calculated each 0.5 second for each noise source and for the total 
aircraft noise until the flyover noise levels at the microphone 


locations are at least 10-dB below the maximum L, 


The resultant 


duration time, duration correction and L_ 


U1U AJfppj^ • * 1 1 w 

are calculated for each 


noise source and for the total noise in accordance with the calcu- 


lation procedures contained in Appendix B of FAR 36, except that 
the 90-dB I* TpN limit is optional. 
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SECTION III 


3.0 NOISE MODULE DESCRIPTION 

This section provides a br*ef description of the control logic 
and engineering methods used within the modules. Top-down program- 
ming techniques were utilized throughout the development of the 
program. Each module was designed independently around its speci- 
fied task and tested with driver programs utilizing data selected 
to check all module options. An outline of the executive software 
system is shown in Figure 2. 

NOISE is comprised of six major modules: 

o Executive Control 
o Input 

o Flight Profile Generation 

o Engine Component Static Noise Level Predictions 

o Aircraft Flyover Noise Level Predictions 
o Output . 

3.1 Executive Control Module (NOISE) 

The main program, NOISE, is the basic control module for air- 
craft noise predictions; it controls the overall logic and process- 
ing for the noise prediction conditions specified Ly the user. 
NOTSE calls the input module and, subsequently, the static and fly- 
over control modules and the output module, as required. 

3.2 Input Module (INDATA) 


Subroutine INDATA reads user-input data through NAMELISTS and 
establishes default values for certain variables, if not input by 
the user. The following NAMELISTS have been established: 
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COMPONENT 

NOISE 

PREDICTIONS | 
(STATIC) 



FAN/AXIAL 

COMPRESSOR 

(FANPL) 

CENTRIFUGAL 

COMPRESSOR 

(CENTRF) 


COMBUSTOR 

(COMB) 



AXIAL/RAOIAL 

TURBINE 

(TURBIN) 


PROPELLER/ 

PROPFAN 

(FFPROP) 


PREDICTION DATA BANK 
PROGRAM CONTROL DATA 
ENVIRONMENTAL DATA 

• AIRFRAME DATA 

• EN6INE DATA 

• COMPONENT DATA 

• FLIGHT PROFILE OATA 

• CERTIFICATION DATA 

• NOISE SPECTRA DATA 

(BLOCK DATA, LABELED COIMON 
BLOCKS) 


NEAR-FIELD/ 

INTERIOR 

NOISE 

(CABIN) 


Figure 2. Executive Software System Organization. 
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&ENV 


&SYS 


SFPRO 




SPAN 
SCENT 
S BURNER 1 
SJET 
STURB 
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sets the flyover condition and output 
options 

establishes the ambient conditions and 
static prediction geometry 

establishes the engine and aircraft des- 
cription or variables 

establishes the variables required to gen- 
erate a flight profile 


establish the required input variables for 
use by each of the component prediction 
modules 


o SFLY - sets iteration limits for determining the 

maximum sideline and sets options for 

FAR 36 calculations 

o &CAB - establishes input variables required for 

cabin noise predictions 


INDATA checks certain critical variables and aborts the program if 
they are not specified. It also sets the control logic for calling 
the component modules in the proper order. The majority of data 
initia 1 ization is done in a BLOCK DATA subroutine, so that certain 
default values can be assumed by the user. 


3.3 Acoustic Flight Profile Generation (PATH) 

Subroutine PATH generates an approximate straight line profile 
for the user-specified FAA certification condition, and it assumes 
a constant aircraft velocity throughout the profile. PATH also 
contains an option to accept a user-input flight profile on logical 
unit 55 which must conform to a specified file format. The source 
code can also be changed by the user so that an existing computer- 
formated flight profile can be read. The flight profile generated 
by PATH gives the aircraft position (range and altitude) , angle of 
attack, and climb angle at 0.5-second intervals. If the user-input 
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profile option is invoked, PATH interpolates it at 0. 5-second 
intervals. 


The maximum length of time for any profile is 249.5 seconds. 
The initial tiae is established as 0.0 seconds. For the straight- 
line profile approximation, the user aust input either the aircraft 
velocity or Mach Nunber or the prograa will abort. 

The takeoff and sideline profiles include a takeoff ground 
roll froa brake release to a point just past aircraft rotation. 
This distance (TOROLL) is input by the user, cr defaults to 1371.6 
aeters (4500 ft) for fans and jets or to 701.0 aeters (2300 ft) for 
turboprops. After rotation, the aircraft flys at a constant vel- 
ocity (VEL) , flight angle (FLTANG) , and angle of attack (ANGAFT) . 


The tiae rate of change of aircraft altitude and range, and 
thus the profile, are deternined by: 


d (alt) 
dt 


V Q sin (y) 


and 


d (range) 
dt 

where Vg 

>' 

alt 

range 


V Q cos (y) 

is the aircraft velocity 
is the aircraft flight angle 
is the aircraft altitude 

is the aircraft range from the rotation loca- 
tion. 
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The approach condition ia defaulted to give a constant 3- 
degree glide slope path to touchdown. The initial range is computed 
to just exceed the 1. 4-radian (80-degree) half-cone angle 
centered on the microphone location. The user has the option to 
modify the glide slope angle and the initial range. 

Plight profile geometries are depicted in Figures 3 through 5 
for FAR 36 certification conditions. If the user selects the 
option to input an externally-generated profile on logical unit 55, 
according to the specified format (see User's Manual for format 
instructions), and the flight velocity or Mach Number have not 
previously been input through NAMELISTS, PATH will select the 
flight velocity to be used for the prediction procedure. For take- 
off and approach conditions, the velocity is defaulted to that at 
the aircraft's position over the measuring station (XPAA(l) for 
approach and XFAA(2) for takeoff]. For the sideline condition, the 
flight velocity is selected at a default aircraft altitude of 300 
meters (984 ft) . This corresponds to the average altitude at which 
Uie maximum sideline effective perceived noise level occurs for a 
wide variety of gas turbine-powered aircraft. The user can over- 
ride the default altitude. 



Figure 3. Flight Profile Geometry for Takeoff and Sideline. 
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3.4 Engine Component Static Prediction Procedures 


3.4.1 Static Control Module (STATIC) 

Subroutine STATIC calls each component noise source 
nodule in a user-specified order. Axial fan inlet and discharge 
noise spectra are computed individually and are treated as sepa- 
rate noise sources through internal program logic. The component 
static noise spectra are predicted in 1/3-octave bands, over a 
range of 20 Hz to 20000 Hz. After the spectra for each noise source 
are returned to STATIC, a Doppler frequency shift is made on the 
spectra, if required. 

A subset of the spectra, covering the frequency range of 50 Hz 
to 10000 Hz, is produced for use in the flyover module. If the 
user-specified ambient temperature and relative humidity are not 
FAA standard day conditions (77°F and 70-percent RH) , atmospheric 
absorption corrections to the FAA standard day are made in conjunc- 
tion with the creation of the flyover subset spectra. Output of 
the individual component static spectra includes atmospheric 
absorption for the user-specified ambient conditions. 

Certain static-to-f light corrections, if applicable, are per- 
formed within the STATIC module or within the component modules 
called by STATIC. These corrections are briefly described below: 

(a) Doppler Shift - The 1/3-octave frequency spectra are cor- 
rected for the shift that occurs in a moving source rela- 
tive to a fixed observer. This frequency shift is calcu- 
lated using: 


f 


r 



l-M Q cosj3 
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f f * observed frequency 

M = aircraft Mach number 
o 

f * source frequency 
0 = angle from engine inlet to observer 

Subroutine DOPPLE, obtained from NASA-LeRC , is used to 
calculate the Doppler frequency shifts. 

(b) Doppler Amplification (Dynamic Effect) - The change in L p 
that occurs due to the motion of a moving source is cal- 
culated. The analytical model for noise propagation of a 
mjving source is used as the basis of the calculation. 
The correction is computed by: 

AdB = CA log.. l 

l-M o cos/3 

where M Q and £ are defined in (a) above- and default 
values for CA = 40.0 for fan, compressor, and turbine and 
propeller loading noise; 20.0 for combustor noise; 10.0 
for propeller vortex noise. 

The dynamic amplification is applied to the fan inlet and 
discharge noise, combustor noise, turbine noise, and pro- 
peller-noise levels. This effect is not applied to the 
jet noise. The dynamic effect correction on the jet- 
noise level, along with the relative-velocity effect when 
the engine forward speed is greater than zeror is 
described in ref. 2. 

(c) Inlet Cleanup for Fan Noise - Pan inlet and discharge 
broadband and discrete noise levels are adjusted for in- 
flight cleanup effects (ref. 3) as follows: 

o Broadband Noise : 

For rotor-stator spacing (RSS) -s 100 percent 
AdB = 0. 
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For RSS >100 percent 

MB » -5 leg (RSS/300) - 2.39 

o Discharge Fan Tone : 

For RSS <100 percent 
MB » 0. 

For RSS >100 percent 

MB * -10 log (RSS/300) - 4.78 


o Inlet Fan Tones ; 

For RSS <100 percent (for all harmonics) 

a jp _ -3.0 for 8 <1.05 

a ~ -8.6 for 8 >1.05 

For RSS >100 percent 

Fundamental tone [with and without inlet guide 
vanes (IGVs)]: 

MB = -10 log (RSS/300) - 

. 7ft 3.0 for8<1.05 
* " 8.6 for 8 >1.05 


First harmonic: 

MB = -10 log (RSS/300) - 

. 78 0.8 (no IGVs) 

"2.5 (with IGVs) 
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Second harmonic: 


AdB « -10 log (RSS/300) - 


4.78 


0.2 (no IGVs) 
0.6 (with IGVs) 


where RSS * Ratio of rotor-stator axial spacing to rotor axial 
chord projection x 100, percent 


5 * 


"i-v/b 


the fundamental tone cutoff factor. 


If ft <1.05, the fundamental tone is cutoff and does not 
propagate to the far field. If 6 >1.05, the fundamental tone 
is cut on and does propagate. 


M.J, = Rotor tip Mach No. 

V = Number of stator vanes 

B = Number of rotor blades 

3.4.2 Fan and Axial Compressor Noise Module (FANPL) 

The fan and axial compressor noise module (FANPL) is based on 
the NASA-LeRC prediction procedure described in ref. 3. The com- 
puter code corresponding to the ref. 3 procedure was supplied by 
NASA-LeRC. Noise emitted from fans and axial compressors is com- 
posed of discrete and broadband components that radiate from the fan 
inlet and discharge engine ducts. At supersonic rotor tip speeds, 
a shock-wave generated combination tone noise also radiates from 
the fan inlet duct. 

FANPL follows the methodology of ref. 3 by predicting separ- 
ately the spectral shape, peak noise level, and free-field direc- 
tivity of each contributing noise component. Corrections are also 
applied for inlet guide vanes, rotor-stator spacing, in’et flow 
distortion and discrete tone cutoff. A schematic of the FANPL 
prediction methodology is shown in Figure 6. 
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Figure 6. Fan Noise Prediction Methodology. 

The ref. 3 noise prediction methodology, summarized herein, is 
based on correlations with NASA-LeRC large full-scale, single-stage 
fan test data. When correlations were performed by Garrett with 
test data from smaller general aviation class turbofan t. >gines, the 
procedure usually overpredicted fan discrete tone levels at angles 
of 10 degrees to 40 degrees from the inlet and underpcedicted at 
angles of 80 degrees to 100 degrees. Combination tone noise was 
found to be substantially overpredicted at all inlet angles. These 
correlations with general aviation turbofans resulted in revisions 
to the ref. 3 procedure for fan inlet and discharge discrete tone 
directivities and for combination tone levels and directivity. 

The fan and compressor inlet and discharge discrete and broad- 
band noise contributions are calculated from the basic equation 
formulated in ref. 3: 
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L c = 20 log 10 (AT/AT 0 ) + 10 log 1Q (*/* Q ) 

+ F x ^(M^),^)^ + P 2 (RSS) + F 3 (0) 

where: L c * One- third octave band characteristic partial 

sound pressure level (broadband or discrete tone 
contribution), of a single-stage fan at 1-m 
radius, dB 


AT = Total temperature rise across fan, °R 

AT Q = Reference value of T, 1°R 

A = Mass flow rate through fan, lb/sec 


^R 

tM TR } D 

RSS 


= Reference value of ft, 1 lb/sec 
= Rotor tip relative Mach number 
= Design point value of M TR 

= Rotor* stator spacing in percent at rotor tip 


6 ~ Directivity or polar angle relative to inlet 

axis, degrees 


The function is determined from the appropriate curves in ref, 3 
for inlet or discharge discrete or broadband nri.se. F 2 is deter- 
mined as a function of rotor-stator spacing with or without the 
effect of inlet distortion depending on static or flight mode. F^ 
is determined from the appropriate directivity curve for each noise 
contribution. The sound pressure level for each contribution is 
calculated from L c given above, with a spectrum shape function 
determined as a log normal distribution centered about 2.5 times 
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tie blade passage frequency for broadband noise , and as a series of 
discrete tone multiples of the blade passage frequency, accounting 
ior cutoff and inflow distortion effects. The function F 3 is 
optionally revised for general aviation class fans as shown in 
Figures 7 and 8. 

A combination tone noise component is also included for first- 
stage fans when the rotor tip speed is supersonic. Its peak level 
is computeu for center frequencies at 1/2, 1/4, and 1/8 of the 
fundamental blade passage frequency, and is given by 

L c = 20 log 1Q (AT/AT q ) + 10 log 1Q <A/th 0 ) + f' (M^ 

+ f' (0) + f' (f/f Bp , ?* TR ) + C 

where: f = 1/2, 1/4, or 1/8 of the fundamental blade passage 

frequency 


f b p = Fundamental blade passage frequency 

C = Constant 

9 9 9 9 

and Fi, F2, and F3 are functions of curves presented in ref. 3. F2 

9 ~ 

and F3 are optionally revised for general aviation class engines as 
shown in Figures 9 and 10. 


The inlet discrete, broadband, and combination tone spectra, 
and the discharge discrete and broadband spectra are combined on an 
energy basis at each polar angle to form the total fan and axial 
compressor free-field sound pressure levels. 

Fan noise module validation studies w era made in two steps. 
First, comparisons were made between predicted and measured data 
from NASA Fan A, Fan B, and Fan QF-1. The fan module predictions, 
with no correction factors applied, were consistently about 3dB 
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DIRECTIVITY CORRECTION. 1. i>r 


OP POOR CORRECTION VALUES 



Figure 7. Discrete Tone Directivity Correction, 
Fan Duct Inlet. 
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Figure 8 


Discrete Tone Directivity Correction, 
Fan Discharge Duct. 



W '<*1 Ml 801 II - *1 V/A V 801 K • 14110 t/l) *1 
UAJ1 MOM mu OirtlVIWOM 




MUI FROM EMOK HUT. f. 0ESREES 


Figure 9. Directivity Correction for Combination 
Tone Noise. 



a 10S (ROTOR HP RELATIVE (MEET MAT** RUtf&EK) 


Figure 10. Combination Tone <oise L.evel3 at 1/2, 1/4, and 
1/8 of Blade Passage Frequency. 
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below the predictions reported in ref. 3. The NASA-supplied list- 
ing and Garrett codes were carefully compared, and no differences 
were found. The second step of the validation consisted of a com- 
parison between predicted and measured engine data for several 
general aviation class torbofan engines, including the Garrett 
TFE731 , ATF3 , and QCGAT, and the Pratt & Whitney JT15D. Engine 
acoustic test data was utilized because acoustic test data for 
isolated fan components was not available. Similarly, engine test 
data was used to evaluate the remaining engine component noise 
prediction procedures found in succeeding sections of this report. 
The prediction method of ref. 3 was found to consistently over- 
predict the measured noise levels of the smaller, general aviation 
class fans. The most pronounced differences between measured and 
predicted levels occur in the fan inlet quadrant at takeoff static 
conditions where combination tones are major contributor to the 
total fan inlet noise level. 

Significant differences in discrete tone levels were also 
found to exist at small inlet angles and at angles of 100 degrees 
and 110 degrees for some engines at takeoff static thrust. Typical 
examples of the initial prediction comparisons on a total engine 
noise basis are shown in Figure 11. The fan noise contribution 
dominates the higher frequency range of the data. Therefore, com- 
parative evaluations of fan noise predictions should be restricted 
to frequencies above 1000 Hz. 

This analysis led to a revision of the fan directivity 
indices for the predicted discrete and combination tone levels. 
Comparisons between the original and revised directivity correc- 
tions are presented in Figures 7 through 9. 

The overprediction of combination tone levels of all avail- 
able data at all inlet angles led to a revision of the procedure 
that predicts the peak combination tone levels based on fan blade 
tip relative Mach number. A comparison of the revised and original 
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Figure 11(a). Typical TFE731 Engine Noise Spectrum, Measured 
Versus Original Prediction 60 Degrees Takeoff 
Static Thrust. 



Figure 11(b). Typical TFE731 Engine Noise Spectrum, Measured 
Versus Original Prediction 120 Degrees Takeoff 
Static Thrust. 




Figure 11(c). Typical JT15D Engine Noise Spectrum, Measured 

Versus Original Prediction 60 Degrees Takeoff 
Static Thrust. 



Figure 11(d). Typical JT15D Engine Noise Spectrum, Measured 

Versus Original Prediction 120 Degrees Takeoff 
Static Thrust. 
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Figure 11(e). Typical QCGAT Engine Noise Spectrum, Measured 

Versus Original Prediction 60 Degrees Takeoff 
Static Thrust. 



Figure 11(f). Typical QCGAT Engine Noise Spectrum, Measured 

Versus Original Prediction 120 Degrees Takeoff 
Static Thrust. 
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procedures for combination tones is shown in Figure 10. The 
revised combination tone procedure was developed by correlating the 
tone levels and rotor relative tip Mach numbers of the test data. A 
best fit was applied to the correlated data while maintaining the 
parameters and philosophy of the original procedure. As a result, 
combination tones at the takeoff static thrust condition are 
slightly overpredicted for QCGAT, TFE731 and ATF3 engines and some- 
what underpredicted for the JT15D engine. Although the combination 
tone characteristics and relative levels vary with engine models, 
the revised procedure improved the combination tone predictions for 
most available test data. 

The resulting revised fan noise prediction procedure has 
improved the accuracy of fan noise predictions for general aviation 
class turbofan engines when compared with the available test data. 
Because each engine model in this class exhibits unique engine 
noise characteristics, the revised procedure was designed to pro- 
vide the best overall prediction for all engines for which test 
data was available. It does not necessarily predict the true noise 
spectra of any individual fan within the data base. Figure 12 pre- 
sents typical comparisons of the revised procedure with measured 
static engine test data. 

The directivity corrections for predicted discrete tone 
levels were not changed at angles beyond 110 degrees, as shown in 
Figure 8. Thus, there are no significant differences between the 
original and revised prediction procedures at these angles, unless 
the combination tone levels are high enough to make a meaningful 
contribution to the overall predicted engine spectra. This can be 
demonstrated by evaluating the original and revised predicted 
spectra at 120 degrees. Figures 11 and 12, (b) , (d) , and (f ) . The 
original procedure predicted high combination tone levels for the 
1T15D, Figure 11(d). The revised procedure eliminated the effect 
of the combination tones. Figure 12(d), and improved the prediction 
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Figure 12(a). Typical TFE731 Engine Noise Spectrum, Measure* 3 
Versus Revised Prediction 60 Degrees Takeoff 
Static Thrust. 
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Figure 12(b). Typical TFE731 Engine Noise Spectrum, Measured 
Versus Revised Prediction 120 Degrees Takeoff 
Static Thrust. 
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Figure 12(c). Typical JT15D Engine Noise Spectrum, Measured 

Versus Revised Prediction 60 Degrees Takeoff 
Static Thrust. 



Figure 12(d). Typical JT15D Engine Noise Spectrum, Measured 
Versus Revised Prediction 120 Degrees Takeoff 
Static Thrust. 
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Figure 12(e). Typical QCGAT Engine Noise Spectrum, Measured 

Versus Revised Prediction 60 Degrees Takeoff 
Static Thrust. 
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Figure 12 (f) . 


Typical QCGAT Engine Noise Spectrum, Measured 
Versus Revised Prediction 120 Degrees Takeoff 
Static Thrust. 
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when compared with the measured spectrum. On the other hand, com- 
bination tones do not contribute significantly to the original pre- 
dicted spectrum at 120 degrees for the TFE731 and the QCGAT 
engines. Figures 11(b) and (f ) . Thus, the revised procedure pre- 
dicts essentially the same spectra at 120 degrees. Figures 12(b) 
and (f) , as does the original procedure. 

Differences in the discrete tone levels between test data 
and the revised prediction procedure still exist; however, in the 
majority of cases, they have been improved when compared with the 
original procedure of ref. 3. Discrete tone revisions were limited 
to ad j as ..xents in the directivity correction curves. A more 
detailed analysis of the discrete tone characteristics, including 
the parameters that contribute to the peak fundamental tone level 
and the relative rolloff of its harmonics, should provide further 
improvements to the fan prediction procedure. Similarly, further 
improvements in the combination tone model could be achieved 
through additional analysis and an expanded data base. 

Program NOISE provides the user with the options of invok- 
ing either the revised (default) or original procedures for dis- 
crete and combination tone level predictions. Because the original 
and revised procedures have been correlated only with single-stage 
fan data, caution should be used when making two-stage fan predic- 
tions. no provision has been made for blade row attenuation 
between stages. 
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3.4.3 Centrifugal Compressor Noise Module (CENT RF) 


The centrifugal compressor is used extensively in small gas 
turbine engines, primarily for general aviation turboprops, turf o- 
fans, and auxiliary power units (APU) . For turbofans, the centri- 
fugal compressor is used in the engine core, and the high-frequency 
noise generated by the high-speed compressor is significantly 
attenuated as it propagates upstream through the fan. For turbo- 
props, the centrifugal compressor noise levels tend to be signifi- 
cantly below the propeller noise levels at takeoff and level fly- 
over conditions. At approach condition, the centrifugal compressor 
can make a measurable contribution to the total flyover noise 
levels. In the CENTRF module, centrifugal compressor noise levels 
are calculated in accordance with the methodology described sche- 
matically in Figure 13. 

The semi-empirical prediction procedure is based on a series 
of Garrett acoustic tests performed on turboprop and APU compressor 
rigs and engines. Linear regression analyses of compressor rig 
test data was used to correlate normalized overall sound power 
level, L^, with impeller tip incidence angle. The results, as 
independently derived for an APU compressor in Figure 14, agree 
well with the axial fan broadband results of Ginder and Newby (ref. 
5) . 


In order to facilitate noise predictions without requiring the 
knowledge of impeller incidence angle, a revised correlation based 
on the deviation from design flow angle was developed. The devi- 
ation from design flow angle is calculated in the program based on 
the user-supplied design point values for mass flow and rpm. The 
normalized overall sound power level correlates well with deviation 
flow angle as shown in Figure 15. Each individual turboprop com- 
pressor correlates with the deviation from design incidence angle, 
and the combined data yields a correlation coefficient of 0.874. 
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Figure 13. Centrifugal Compressor Noise Prediction 
Methodology. 



i t a is 

MPEUER INCIDENCE INGLE, DECREES 


Figure 14. Centrifugal Compressor Sound Power 

Level Least Squares Regression Analysis. 
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Figure 15. centrifugal Compressor Overall Sound Power 
Level Least Squares Regression Analysis. 


The basis for the centrifugal compressor noise module is the 
calculation of overall sound power level from the equation below: 

1^ = 138.68 + 10 log 1Q (rt^) + 20 log i0 <AT/T) + 0.808 (8-8 D ) 

where 

-13 

= overall sound power level, dB re 10 watts 
m^ = compressor mass flow, lb/sec 

AT/T * compressor total temperature rise ratio, °R/°R 
8-5 d * deviation from design flow angle, degrees 
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The overall sound pressure level is determined for each 
angle from the engine inlet centerline by applying a directivity 
correction, Dl, as follows: 

Lp (0) « L y + DI(0) -20 log 1Q <R) -10.5 
oa 

where 

L p * overall sound pressure luvel, dB 
oa 

DI » directivity correction factor 

R = far-field distance from engine to observer, ft. 

6 = angle from inlet centerline, degrees 

The directivity correction is obtained from analysis of various 
engine data as shown in Figure It, The true centrifugal com- 
pressor directivity is difficult to deternu . from most available 
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Figure 16. Centrifugal Compressor Directivity. 



far-field ground static turboprop data because the propeller noise 
contributions become significant. The APAPL data (ref. 6) does 
not contain propeller noise; however, the compressor noise radi- 
a ted near the inlet axis was shielded by the dynamometer used in 
the test Additional centrifugal compressor directivity data was 
obtained from APU inlet far-field tests where the inlet noise is 
directed through a straight duct. Note the APU directivity data 
agrees qjite well with Heidmann's result (ref. 3) for fan inlet 
broadband noise. The final directivity model selected, shown in 
Figure 16, agrees with Heidmann's curve up to 60 degrees, then 
decreases more rapidly to better represent the measured data. 

The sound pressure level spectra are determined by applying 
a spectral shape correction, SI, for each frequency. The spectral 
shape is expressed in terms of the compressor blade passage fre- 
quency, f^ , given by 

f b » B x RPMC/60 


where 


f b « compressor blade passage frequency, Hz 


B » number of compressor blades 


RPMC * compressor physical speed, RPM 

The spectral 3hape is applied for each 1/3-octave band fre- 
quency as follows; 

L p (0,f) » L p (0) -SI (f) -0.001 R X ATM - CAECDB 
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where: 


L p = sound pressure level, dB 

SI (f ) * frequency correction array, dB 

ATM = atmospheric absorption correction, dB per 304.8 
meters (1000 ft) 

CAECDB = Doppler dynamic amplification factor 
f = frequency, Hz 

The Doppler dynamic amplification factor is given by 
CAECDB = CAEC log [1. - M q x cos (9)] 

where 


CAEC = amplification constant, generally = 40.0 
M q = aircraft flight Mach number 

The spectral shape is determined from analysis of turboprop 
compressor rig and static engine data, as typically shown in Fig- 
ure 17. The spectral shape of the static engine data contains 
large contributions from propeller higher harmonics and broadband 
noise due to inflow turbulence. The identical compressor operating 
in he rig exhibits a much more pronounced blade passage frequency 
peak. The selected spectral shape fits the engine data at high 
frequencies and gradually tails off at the lower frequencies to be 
more representative of the compressor rig data. Initial attempts 
to separate the discrete and broadband noise contributions were 
unsuccessful due to the complex variation of spectral shape over 
the compressor operating range. The compressor noise spectra 
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Figure 17. Typical Centrifugal Compressor Noise Frequency 
Spectrum, 97-Percent RPM. 

exhibits two distinct shapes that relate to cutoff of the rotor- 
only field of the impeller. Below cutoff, the blade passage fre- 
quency generally is not dominant in the spectrum. Above cutoff, 
the compressor blade passage frequency is highly dominant as evi- 
denced by the cut-on spectra shown in Figure 17. A single-shaft 
turboprop engine generally will operate with the compressor blade 
passage tone cut-on for the FAR 36 approach, takeoff, and sideline 
flight conditions; hence, the prediction procedure considers only 
cut-on spectral shapes. 

The centrifugal compressor noise module was substantiated by 
comparing predicted and measured turboprop static noise data. A 
typical comparison is shown in Figure 18. In order to determine 


39 



original page is 



Figure 18. Centrifugal Compressor Noise Data Comparison. 

the actual centrifugal compressor noise contributions to the total 
engine data, propeller noise was estimated using an in-house 
detailed propeller prediction program. The propeller noise contri- 
bution dominates at frequencies up to 800 Hz. The predicted com- 
pressor noise agrees well at the blade passage frequency, and the 
spectral shape of the compressor noise agrees satisfactorily with 
the measured data. 

The centrifugal compressor prediction model is based on engine 
configurations where no line-of-sight blockage exists between the 
compressor and the far-field. Thus, caution should be used when 
making centrifugal compressor noise prediction for turbofan or tur- 
boprop applications where the compressor is located downstream of 
either a fan or axial compressor stage or a tortuous inlet flow 
path. No provision has beer* made for upstream blade row attenua- 
tion or propagation through curved ducts. It is recommended that 
centrifugal compressor noise calculations be omitted for these 
cases . 
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3.4.4 Combustor Noise Module (COMB) 

The following prediction procedure uses equation (9) from ref. 
7, to predict combustion noise. Combustor steady-state parameters 
are used to calculate combustion noise for existing conventionally 
designed gas turbine engines according to the methodology outlined 
in Figure 19. 


The procedure begins with the computation of overall sound 
power level, 1^, dB re 10 -1 ^ watts. The equation is given as 


1^ = 56.5 + 10 log 


'A, 


P 7 T r, 

‘W P 1 t! 

O 3 


The peak frequency is then calculated, based on engine type. 
Turbofan peak frequency is computed from the following equation: 


peak 


= 740 ^ 

jr 

P 3 

1 518.7 


V *3 

2116. \ 

1 T4 


with limits of 355 Hz and 1000 Hz. If the computed values are out- 
side the frequency limits, the peak frequency is set to 400 Hz. 
Turboshaft engine core noise peak frequency is not computed, but 
set to 400 Hz. The spectrum is computed from a normalized spectrum 
shape derived from ref. 8 and shown in Figure 20. 


The spectrum shape factor is applied to the overall sound 
pressure level at each 10-degree angle for the specified input 
distance. The computed overall sound pressure level includes 
dynamic amplification. The 1/3-octave sound pressure level spectra 
is given by 


Lp(0,f,R) = 1^ -20 log (R/3.28) + DI(0) + FSNX f 
-CAEC log 1Q (1-M cos 


41 




Figure 19. Core Noise Prediction Methodology. 
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Figure 20. Normalized Combustion Noise Frequency 
Spectrum. 


42 




where 


ORIGINAL F.;’-- 
OF POOR QUALITY 


FSNX f * ^ f / f peak ,r spectrum shape factor. Figure 20 
DI( 0 ) * (Lp-L^, directivity. Figure 21 

CAEC = Dynamic amplification, user defined, default 
value * 20.0 


The directivity functions used in this program are shown in 
Figure 21 as a function of engine type. Turbofan directivity was 
taken from ref. 7, Figure 13. Turboshaft directivity uses the 
values of ref. 7 for angles of 10 degrees through 130 degrees. 
Beyond 130 degrees, the directivity from ref. 8 is used and refor- 
ested to be compatible with the ref. 7 directivity definition, (Lp- 



Figure 21. Combustion Noise Directivity. 
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The prediction procedure is successful in correlating combus- 
tion noise over a significant size range of engines. Figures 22 
and 23 compare predictions with static JT15D measured 1/3-octave 
sound pressure level data that has jet and turbine predicted levels 
subtracted from it so that only high frequency compressor and low 
frequency combustor sound levels remain. This component removal 
procedure gives visibility to the relevant low frequency segment of 
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Figure 22. JT15D Combustion Noise Comparison, 50 Degrees 
Approach Power Predicted Jet and Turbine Noise 
Removed from Data. 
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Figure 23. JT15D Combustion Noise Comparison, 120 Degrees 
Approach Power Predicted Jet and Turbine Noise 
Removed from Data. 
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the measured data, showing that the peak 1/3-octave level predic- 
tion does compare favorably. Reasonable agreement in spectrum 
shape is obtained in the forward quadrant. In the aft quandrant, 
excess core noise below 200 Hz is unaccounted for in the 
prediction. 
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Figures 24 and 25 show that good agreement was obtained when 
comparing static TPE331 turboprop data with the prediction model. 
The data is dominated by combustor and compressor noise. Jet 
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Figure 24. TPE331 Combustion Noise Comparison, 60 Degrees. 



Figure 25. TPE331 Combustion Noise Comparison, 120 Degrees. 
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noise is not significant because of the low discharge velocity, and 
the turbine noise is insignificant because the blade passage fre- 
quencies occur above 20 kHz. Good agreement is also obtained 
between predictions and measured small APU core noise. Figures 26 
and 27 compare predictions with the GTCP36 series APU (140 equiv- 
alent SHP output) at the peak radiation angle, 120 degrees, and at 
150 degrees. This data is composed only of high frequency radial 
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Figure 26. GTCP36 Series Combustion Noise Comparison, 
120 Degrees. 



Figure 27. GTCP36 Series Combustion Noise Comparison, 
150 Degrees. 
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turbine and low frequency combustor exhaust noise. Inlet compres- 
sor noise was isolatec during the test. The peak frequency level 
is slightly overpredicted, but the spectrum shape is satisfactory, 
neglecting the tailpipe resonances below 500 Hz. 

The combustor prediction procedure developed from the methods 
of refs. 6, 7 and 8 was found to correlate the full range of gen- 
eral aviation turbine engines more consistently than the indi- 
vidual methods. The parametric expression of ref. 8 provided the 
best correlation of turbofan and turboprop combustor noise sound 
power level, but failed to correlate APU data, whereas ref. 7 did 
provide a reasonable correlation. The poor correlation of the APU 
data by ref. 8 may be related to the turbine transmission loss 
expression, as this expression apparently underpredicts the com- 
bustion noise transmission loss through the turbine. Further work 
is required in correlation of small engine turbine transmission 
loss, and particularly radial turbine transmission loss. 

3.4.5 Jet Noise Module ( JET81) 

The jet noise module is based on the prediction procedures 
developed at NASA-LeRC by J. Stone, refs. 2 and 9. It has the 
capability to predict accurately the static or in-flight noise 
levels generated by a jet exhausting from either a coaxial or 
single-jet nozzle normally used on general aviation turbofan or 
turbojet engines. 

JET81 was created from a computer code provided by NASA-LeRC, 
and no significant modifications were made to the code. The meth- 
odology for the jet noise prediction procedure is shown schemati- 
cally in Figure 28. 
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Figure 28. Jet Noise Prediction Methodology. 

The jet module was verified for single and coaxial jet data 
contained in the above references. Total agreement was found 
between the JET81 code and the published results. Further valida- 
tion studies were “'erformed comparing predicted jet noise levels 
with data from NASA JT15D test data and from Garrett QCGAT , TPE331, 
and APU test data. The QCGAT engine is representative of general 
aviation turbofans with coaxial nozzles. Engine measurements and 
predictions are presented at takeoff power where the jet ncise is 
assumed to dominate over the combustor noise at low frequencies. 
At the higher frequencies, deviations from the predicted jet noise 
are due to noise contributions of other engine components. (A typ- 
ical comparison between predicted and measured jet noise spectra at 
140 degrees from the inlet axis is shown in Figure 29,) The jet 
noise directivity at 250 Hz, the predicted peak frequency, is pre- 
sented in Figure 30. Good overall agreement between predicted and 
measured coaxial jet noise is observed. 
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The TPE331 engine is representative of general aviation tur- 
boprops with single- jet exhausts. Excellent agreement between 
predicted and measured jet noise spectra at 160 degrees from the 
inlet axis was obtained as shown in Figure 31. The directivity of 
the 250-Hz peak frequency jet noise is presented in Figure 32. 
Good agreement is observed between predicted and measured direc- 
tivity indices. 



Figure 31. TPE331 Jet Noise Comparison, 100-Percent rpm. 
Full Power, 160 Degrees from Inlet Axis. 



Figure 32. Directivity Index at 250-Hz Octave Band 

TPE! 31 at Takeoff Power, Circular Diffus'.r. 
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The jet noise prediction module provides good agreement with 
measured JT15D turbofan jet noise levels at takeoff condition as 
shown by Figures 33 through 35. Excellent agreement exists between 
predicted and measured jet noise levels at all angles up to 140 
degrees. Typical comparisons for the 90-degree and 130- degree 
cases are shown in Figures 33 nnd 34. At lbO degrees, the predicted 
jet noise levels are slightly below the measured levels, with the 
peak frequency of the jet noise shifted two 1/3-octave bands, as 
shown in Figure 35. 


In summary, the jet noise prediction procedures based on 
refs. 2 and 9 provide good agreement with measured jet noise 
levels for all engines in the available general aviation data 
base. 
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F : qure 33. JT15D Jet Noise Comparison at Takeoff Condition 
at 90 Degrees from Inlet Axis 
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Figure 34. JT15D Jet Noise Comparison, at Takeoff Condition, 
at 130 Degrees from Inlet Axis. 
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Figure 35. JT15D Jet Noise Comparison at Takeoff Condition 
at 150 Degrees from Inlet Axis. 
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3.4.6 Turbine Noise Module (TURBIN) 


The axial and radial turbine noise prediction methodology is 
based on the General Electric "Preliminary Prediction Procedure" of 
(ref. 10) and by their unpublished submittal to the SAE A-21 Com- 
mittee, (ref. 11). The Preliminary Method is based on turbine 
parameters readily available during preliminary design and predicts 
total turbine noise, rather than synthesizing the total signature 
from individual turbine stage predictions. No distinction is made 
in prediction methodology between axial and radial turbines. The 
turbine cycle parameters used to correlate axial turbine noise are 
sufficient to correlate radial turbine noise. The primary differ- 
ences in the noise prediction calculations for the two types of 
turbines are the empirical constants used in the prediction equa- 
tion and the empirical directivity and frequency spectrum tables of 
ref. 10. Figure 36 outlines the methodology used for turbine noise 
predict ion. 

The turbine procedure is based on the peak overall sound pres- 
sure level, occurring at 110 degrees from the inlet centerline. 
The peak overall sound pressure level for axial turbines is given 
by 


L d * 40 log. n (AT/T) -20 log (V. ) + 10 log (A) + 164. 
peak c 

where 

AT/T * 1 - (1/P R ) turbine normalized ideal work 

extraction 

P R = Turbine total to static pressure ratio 

V = Blade tip speed of last stage, ft/sec 

2 

A=» Actual turbine nozzle exit area, ft 
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Figure 36. Turbine Noise Prediction Methodology. 

The above equation predicts the peak overall sound level at 
70.4 meters (231 ft) and contains standard day atmospheric absorp- 
tion, extra ground attenuation, and ground reflection reinforcement 
of about 1.5 dB at high frequencies. 

The corresponding radial turbine peak overall sound level 
relationship is given by 

L p = 8.75 log (AT/T) - 20 log (V.) + 10 log (A) 

*Peak c 

+ 167.5 

for a source-receiver distance of 7.6 meters (25 ft). It contains 
only FAA standard day atmospheric absorption. 
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The axial turbine peak tone level at the turbine blade passage 
frequency is computed from 

L = 40 log (AT/T) - 20 log (V ) + 10 log (A) 

tone 

+ 165-CORR 


where 


CORR = FAA standard day atmospheric correction + extra ground 
attenuation at 70.4 meters (231 ft), dB. 

The axial turbine peak overall and peak tone levels both con- 
tain atmospheric absorption and extra ground attenuation at 70.4 
meters (231 ft) . 

The radial turbine peak tone level at 7.6 meters (25 ft) is 
given by 

Lq = 20 log (AT/T) -20 log (V ) + 10 log (A) 

t0ne + 165 

The overall sound level and peak tone level at each angle are 
determined, using the directivity corrections (DI) illustrated in 
Figures 37 and 38, by the expressions 

L p (9) = L p - DI(0) 
oa Peak 

L p ( 9 ) = L p - DI ( 9 ) 
tone tone 

The directivity table of ref. 10 was revised, redefining the 
overall and tone sound pressure level corrections and eliminating 
the distinction between approach and takeoff conditions. The 
resulting directivity corrections peak at 110 degrees, have a much 
sharper drop-off on either side of the peak angle and are used for 
both approach and takeoff conditions. 
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Figure 37. Axial Turbine Overall And Peak Tone 
Level Directivity Corrections. 


As shown in Figure 38, no distinction is made between radial 
turbine overall and tone directivity corrections. The one set of 
corrections is used tor both approach and takeoff conditions. 

The overall broadband sound level determined by subtracting 
the fundamental blade passage tone from the overall sound level at 
each angle is given by 

, [ (L /10) (L /10)1 

P BB,oa ‘ 10 1o * L 10 03 - 10 tone J 

The broadband frequency spectrum, L p , is obtained from 
empirical tables, illustrated in Figures 39 tnd 40. The peak fre- 
quency of radial turbine broadband noise, 5000 Hz, is independent 
of speed, number of blades, and turbine diameter when correlated 
with available Garrett radial turbine data. The spectrum roll-off 
has been observed to change with engines, but no simple parameters 
have been determined which correlate this change in rolloff. 
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Figure 40. Radial Turbine Broadband Spectrum. 

The overall sound level spectrum is obtained for each fre- 
quency and angle as the sum of the tone and broadband levels, given 
by 

/ (L /10) (L p /10)\ 

Lp = 10 log IlO *BB + 10 tone J 

The spectrum is then adjusted to the input distance by comput- 
ing and adding the necessary corrections for spherical spreading 
and atmospheric absorption. For axial turbines, the extra ground 
attenuation at 70.4 meters (231 ft), 1.85 dB, is retained because 
it compensates for the high frequency ground reflection reinforce- 
ment of approximately 1.5 dB. 

Verification of the axial turbine methodology was conducted 
primarily on turbofan engines. The peak tone frequency on avail- 
able general aviation turboshaft and APU data is above the highest 
frequency of interest, 20,000 Hz. Figures 41 and 42 compare QCGAT 
measured total engine sound level data and turbine sound level 
predictions at approach and takeoff power settings for a 110 degree 
radiation angle. Combustion, jet, and compressor component levels 
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Figure 41. QCGAT Hardwall Coannular, Approach 
Power, 110 Degrees. 



Figure 42. QCGAT Hardwall Coannular, Takeoff 
Power, 110 Degrees. 

were not removed from the data. The peak tone level is under pre- 
dicted by 2 dB at approach, but is in excellent agreement at 
takeoff. Similar comparisons with JT15D measured data are shown in 
Figures 43 and 44, but results are difficult to interpret because 
the measured sound spectrum is dominated by the fan fundamental and 
second harmonic at the radiation angle of maximum turbine tone 
sound level - 
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Figure 43. JT15D Approach Power, 110 Degrees. 



Figure 44. JT15D Takeoff Power, 110 Degrees. 


The radial turbine noise prediction methodology was validated 
with measured data acquired on the GTCP36 series and GTCP85 series 
APU models. The 36 series APU models use a reverse annular com- 
bustor rather than a can combustor used on the 85 series models and 
have a 20-percent smaller turbine wheel diameter than the 85 
models. The broadband spectrum shape, derived from the GTCP36 
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series APU, shows good agreement in Figures 45 and 46. Figures 47 
and 48 compare predictions with GTCP85 series APU data. Blade tone 
and broadband sound levels correlate very vsll but the predicted 
broadband spectrum shape is too broad. 


In summary, predicted axial turbine peak tone levels agree 
with measured data to within 2 dB. This agreement was achieved by 
defining a new overall directivity pattern to obtain overall and 
peak tone sound level directivity corrections. Radial turbine 
sound level correlation was achieved using the same engine-cycle 
parameters required by the axial turbine prediction methodology. 
Good correlation of radial turbine peak tone level and peak broad- 
band level was obtained, but the broadband spectrum shape showed a 
variation with engine model not accounted for in the prediction 
procedure. 



Figure 45. GTCP36 Series Radial Turbine, 120 Degrees. 
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Figure 46. GTCP36 Series APU Radial Turbine, 150 Degrees. 
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Figure 47. GTCP85 Series APU Radial Turbine, 120 Degrees. 
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Figure 48. GTCP85 Series APU Radial Turbine, 150 Degrees. 
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3.4.7 Propeller Noise Module POOR QUALITY 


Subroutine FFPROP calculates far-field noise for propeller 
aircraft, based on the graphical procedure described in SAE Aero- 
space Information Report AIR 1407, ref. 12, and modified to gen- 
erate a frequency spectrum using the procedure of ref. 13. A cor- 
rection for swept blades xs included from ref. 14. A vortex noise 
routine, based on ref. 15, is also included. 

Overall sound pressure level is determined in the main sub- 
routine. The directivity index, relative harmonic levels, far- 
field swept blade correction, and vortex noise are calculated in 
separate subroutines. Program flow is shown in Figure 49. 


PROPELLER NOISE 


INPUT PROP OATA 
SHF. DIAP. NBP. RPMP, 

DIST, VEL. TAMB 

i : 

CALCULATE 

-SWEPT BLADE CORRECTION 
-TIP SPEEDS AND MACH NUMBERS 
-PARTIAL LEVELS FL1, FL2, FL3 


CALCULATE DIRECTIVITY INDEX 


CALCULATE DYNAMIC AMPLIFICATION FACTOR 

I 

CALCULATE PROPELLER HARMONIC LEVELS 

" 3 = ~ 


L0A0 PROP HARMONICS IN BANDS 

I 

SOURCE SPECTRA 


Figure 49. Propeller Noise Prediction Methodology. 
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Figures 1, 2, and 3 in Appendix B, taken from the graphical 
procedure of ref. 12, were converted into the following equations: 


FL1 a 16 log (SHP) + 38 + 16 

FL2 = -20 log NBP * DIAP + 33 
FL3 « -20 log (R) + 54 


where 


FL1, FL2 , and FL3 are far-field partial levels, dB 

SHP is the shaft power per engine 

M r is the propeller rotational tip Mach number 

NBP is the number of blades 

DIAP is the propeller diameter, ft. 

R is the distance between the propeller and observe.., ft. 

The overall sound pressure level is the sum of the three 
partial levels corrected for directivity and swept blades. 

The directivity index, swept blade correction, relative har- 
monic levels, and blade vortex noise are calculated in smaller sub- 
routines described below. 

o SUBROUTINE PI - This subroutine calculates the directi- 
vity index of propeller noise Lased on Figure 4, Appen- 
dix B (ret. 12). The routine consists of a cubic spline 
fit through the directivity index curve. The cubic con- 
stants are in data statements in the subroutine. 

o SUBROUTINE FFHAR - This subroutine calculates the rela- 
tive harmonic levels for the first 20 harmonics and is 
based on the graphical technique presented on Figure 5, 
Appendix B (ref. 13) . The routine consists of arrays 
that represent curves from the reference figure. Corre- 
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lations of calculations and measurements indicated that 
an assumption of harmonic levels for 5 bladed propellers 
resulted in better predictions for all 2-, 3-, and 4-bladed 
propellers. 

o FUNCTION FFSWP - This function subroutine calculates a 
correction to far-field noise for swept blades and is 
based on Figure 6, Appendix B (ref. 14). The routine 
consists of piecewise cubic fits of the curves of the 
reference figure, and the cubic constants are listed in 
data statements in the routine. 

o SUBROUTINE BANDS - This subroutine calculates propeller 
vortex noise in 1/3-octave bands and also adds the prop- 
eller harmonics to the appropriate bands. The vortex 
(broadband) noise is based on the method of ref. 15. The 
dynamic amplification factor (CAEP) for the propeller 
harmonics is defaulted to 40. in the input subroutine; 
however, the propeller vortex noise dynamic amplifi- 
cation factor is always set at 10. 

Verification of the propeller methodology was conducted using 
Twin Otter measured data from ref. 22. Comparisons of predicted 
and measured propeller noise spectra are shown in Figures 50 and 
51. The measured data shown was acquired luring level flight using 
two wingtip microphones, one mounted on a wingtip boom in the propel- 
ler plane, and one mounted on the trailing edge of the wingtip. The 
predicted spectra were corrected to these microphone locations. 
The figures show good agreement between measured and predicted 
levels. Tl.e difference between measurement and prediction for the 
aft wingtip microphone (Fir *>-e 51) at high frequencies is thought 
to oe due to wing shielding 
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Figure 50. Comparison of Predicted and Measured Propeller 
Noise Spectra, 90 Degrees from Propeller Axis. 


_ PREDICTED 
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Figure 51. Comparison of Predicted and Measured Propeller 
Noise Spectra, 112 Degrees from Propeller Axis. 
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The CABIN nodule calculates aircraft cabin noise for multi- 
engine propeller or jet aircraft. The routine calculates both pro- 
peller and boundary layer noise. The basis for the program is a 
graphical procedure developed for NASA-Lewis by Hanilton-Standard 
and described in ref. 14. Each of the 12 graphs in this procedure 
was converted into equation form or was approximated by linear or 
cubic equations using curve fitting techniques. Figure 52 shows 
the normal program flow of the CABIN module. 


Cabin normally calculates propeller and boundary layer noise 
separately and then totals the two. If it is used for nonpropeller 
aircraft, the default propeller data will be calculated, but only 
the boundary layer noise should be considered. Engine noise is not 
included, so aft cabin boundary layer noise calculations may be 
lower than measured levels. 



Figure 52. Cabin Noise Prediction Methodology. 
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CABIN includes equations for the first two graphs of ref. 14. 
The first equation represents a partial near field level based on 
horsepower and propeller diameter (from Figure 7, Appendix B) , and 
is given by: 

NL1 = 135 + 15 log (SUP) - 40.336 log (DIAP) 

where SHP is the shaft horsepower absorbed by the propeller and 
DIAP is the diameter of the propeller. The second graph in the 
reference procedure is a correction for radial distance from the 
propeller tip and reference tip Mach number (from Figure 8, Appen- 
dix B) . The equation for this graph is 

NL2 * 12 - [14 + 40 (1-M t ) 1 



where 

Y/D is the dimensionless radial tip-fuselage clearance (Y) normal- 
ized by D, the propeller diameter, and M^ is a reference tip Mach 
number defined as follows: 

"r * rotational tip Mach number, M R , for M^ SO. 85 
(^- 0 . 85 ) 

«T “ M R + ~^0T 0 5 (M TH-V °* 85 -°' 9 

"r = helical tip Mach number, M^, for M TH >0.9 

Other calculations for CABIN are described in the individual 
smaller subroutines described below. 

o SUBROUTINE RELHAR - This subroutine calculates the rela- 
tive levels of the first ten propeller harmonics, as a 
function of helical tip Mach number. The routine is 
based on the data in Figure 9, Appendix B (ref. 14). 
Figure 5j shows a computer-generated equivalent of part 
of Figure 27 of ref. 14 which was calculated by RELHAR to 
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Figure 53. Near-Field Harmonic Distribution of 
2-Bladed Propeller. 


test the subroutine. The constants for a cubic equation 
for each curve in the referenced figure were calculated 
and stored in data statements in RELHAR. RELHAR also 
normalizes the relative harmonic level. The procedure is 
based on data for 2, 3, 4, 6, or 8 bladed propellers. 
Five bladed propellers are treated as four, seven bladed 
propellers are treated as six, and more than eight are 
treated as eight blaa«:d propellers. 

o SUBROUTINE AXIAL - This subroutine calculates the axial- 
correction for variations in propeller noise in the fore 
and aft direction from the propeller disk. The routine 
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is based on Figure 10, Appendix B (ref. 14). Cubic 
equations were piecewise fit to the four curves in that 
figure. 


Linear interpolation is performed in the subroutine for 
values between the curves. In order to extrapolate 
beyond the values in the above mentioned figure, an equa- 
tion was assumed which was of the form 


XC = -20 log 



By choosing the correct constant in this equation, the 
slope and absolute value of the endpoint of each curve in 
the referenced figure were matched. The four curves in 
the referenced figure are generated by functions ONE, 
TWO, THREE, and FOUR where the data statements with the 
cubic constants are located. 


o SUBROUTINE PRCOR - This routine calculates a correction 
factor for cabin pressurization that is based on Fig- 
ure 11, Appendix B (ref. 14). Linear equations were 
piecewise fit to the six curves in that figure, which are 
calculated by functions CRVA, CRVB, CRVC, CRVD, CRVE, and 
CRVF. Linear interpolation is performed in PRCOR for 
values between the six curves. 

o SUBROUTINE TL - This subroutine calculates the transmis- 
sion loss of the fuselage and is based on Figure 12, 
Appendix B (ref. 14). The transmission loss, in dB, is a 
function of frequency and is represented mathematically 
as follows: 

TL = 33 0 < f ^ 400 

TL = 33 + (17/560) (f-400) 400 < f < 960 

TL = 50 960 < f 
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o 


SUBROUTINE BLSP L - This routine calculates the boundary 
layer noise on the exterior of the fuselage and is based 
on Figures 13, 14, 15 f and 16, Appendix B (ref. 14). 
Figure 13, Appendix B, determines the overall boundary 
layer noise as a function of altitude and flight speed. 
The equation derived from the data in Figure 13, 
Appendix B, is as follows: 

L p = 40 log V - 0.23 ALT - (§ 57 ^ + 33.9 

where V is aircraft velocity in knots and ALT is altitude 
in thousands of feet. 

Figures 14, 15, and 16, Appendix B, are used to determine 
the 1/3-octave spectra of the boundary layer noise rela- 
tive to the overall level. Figure 14, Appendix B, deter- 
mines a reference frequency which is used to predict the 
peak level frequency. The following equation closely 
approximates the dar.a in the figure: 

f ref = 22.0 v 1 * 215 /* 0 * 79 

where V is velocity in feet per second and d is the dis- 
tance aft of the airplane nose in feet. Figure 15, 
Appendix B, gives a reference frequency multiplier to 
determine the peak frequency as a function of altitude. 
Piecewise linear equations were fit to the curve of that 
figure. 

Figure 16, Appendix B, is a normalized spectrum shape 
centered on the frequency of maximum noise level des- 
cribed above. The spectrum shape is loaded into an array 
through data statements, and calculations are made for 
that part of the spectrum where the relationship is 
1 inear . 


71 



The subroutine determines which 1/3-octave band the 
center frequency falls within, and adjusts the spectrum 
shape f requencywise so that the maximum level is in that 
band. The 20-Hz to 20,000-Hz spectrum is then normalized 
and added to the overall level. 

o FUNCTION AWATB - This function returns the appropriate A- 
weighting for arbitrary discrete tones from 10 Hz to 
20,000 Hz. This function is used to calculate the A- 
weighted sound level for propeller noise. (A-weighting 
is a continuous smooth function of frequency, and putting 
the propeller tones in appropriate 1/3-octave bands and 
weighting the bands creates some error.) 

AWATE is based on a cubic spline fit through the A-weighting 
constants, and the resulting cubic constants are stored in data 
statements in the function subroutine. 

o FUNCTION SWEEP - This function calculates the correction 
factor for swept blades and is based on Figure 17, Appen- 
dix B, (ref. 14). Cubic equations were fit to the data 
in this figure and the resulting constants are stored in 
data statements in the function subroutine. 

o FUNCTION CABALT - This function returns an altitude cor- 
rection to cabin noise calculations based on Figure 18, 
Appendix B, (ref. 14). Linear equations were piecewise 
fit to the monotonic function in the referenced figure. 

The output for CABIN is written in a long and short format. 
The short format is only 20 lines long and lists only the inputs and 
propeller noise. It was designed for interactive terminal use, and 
has been removed through comment statements in the NOISE program. 
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The long form includes input, boundary layer noise, calculated 
constants, and predicted noise levels. 

The CABIN module procedure was verified with measured cabin 
noise data from twin-engine reciprocating and turboprop- powered 
executive aircraft. Good agreement was obtained, as shown in 
Sample Test Case 5 of Appendix A. 

3.5 Aircraft Flyover Noise Level Predictions 
3.5.1 Flyover Control Module (FLYCON) 

Subroutine FLYCON is the control module for the ’cution of 
all flyover procedures. It calls the primary flyover module (sub- 
routine FLYOVR) and the output module (subroutine PRINT) . 

The sideline condition requires special consideration. An 
iteration procedure is performed on sideline noise levels because 
the exact sideline observer location at which the maximum L EPN 
occurs is not known beforehand. Therefore, an efficient iteration 
search, using the golden section method (ref. 20) , is used to 
determine the maximum sideline L EPN - Default observer range loca- 
tion boundary values are set at the aircraft rotation location and 
at the takeoff condition observer range location. The default 
value for the sideline range tolerance is set at 30.5 meters (100 
ft.). Normally, 12 to 13 iterations are required to converge. The 
iteration time can be reduced if the user inputs initial range 
boundary values that are significantly closer together. The golden 
section method assumes that there is only one maximum L EpN value 
between the range boundaries. 
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3.5.2 Flyover Noise Prediction Module (FLYOVR) 


Subroutine FLYOVR predicts aircraft flyover noise levels for 
FAR 36 takeoff, sideline, approach and level flyover certification 
conditions. FLYOVR predicts i* EPN i L pN , L TpN , L p and L pA levels for 
each engine source and for the total aircraft noise in 0.5-second 
intervals along the user-specified acoustic flight path. 

For each time interval on the flight path, the slant distance 
and engine-observer noise radiation angle are computed from direc- 
tion cosines through a call to subroutine ORIENT. The previously 
calculated static noise spectra for each source are then interpol- 
ated at the engine-observer radiation angle to determine the source 
spectra radiated toward the observer at the time interval being 
analyzed. 

Next, the flight noise spectra are adjusted for the following 
flight and propagation corrections: 

Atmospheric Attenuation - Atmospheric attenuation is calculated in 
accordance with SAE ARP 866, ref. 16, for standard-day conditions 
of 77°F and 70-percent humidity along the entire flight path 
length. Subroutine ATMABS determines the atmospheric absorption at 
304.8 meters (1000 ft.) for nonstandard ambient conditions during 
the static source prediction process. 

Inverse Square Law - The noise reduction due to spherical diver- 
gence is calculated by 

- AdB = 20 log Propagation distance 

K 

where R i3 the source-observer distance used for the static predic- 
tions. 
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Number of Engines - The noise increase for the number of engines is 
calculated by 


AdB = 10 log (number of engines) 

At takeoff and approach conditions for aircraft with more than one 
engine, and with the engines out of phase, this correction is 
reduced by 0.5 dB per engine. 

Wing Shielding Effect - Turbofan and turbojet engine inlet noise 
levels are corrected by a call to subroutine WING to simulate the 
reduction due to wing shielding. There is no wing shielding pro- 
vision for turboprop engine installations. Wing shielding effects 
are calculated based on the theory of diffraction around a barrier, 
as contained in ref. 17. The wing shielding model used in sub- 
routine WING uses the actual engine/wing relational geometry of the 
referenced aircraft. The shielding effect on inlet radiated noise 
for a fuselage-mounted engine located over-the-wing is calculated 
based on the relative position of the aircraft with respect to FAR 
36 measurement stations at each 1/2-second interval along the 
flight profile, as shown in Figure 54. Wing shielding corrections 
are made only for a fuselage-mounted engine installation. The 
variable LOCENG in NAMELIST &SYS is set to 1 to specify a fuselage- 
mounted engine. Wing shielding effects then are included for this 
engine installation if IWING in NAMELIST &FLY is set to 0 (default 
option) . 

The wing shielding procedure used is based on optical- 
diffraction (Fresnel) theory, which assumes that only the incident 
wavefield that is close to the leading edge or tip of the wing con- 
tributes appreciably to the wavefield detracted over the wing. The 
wing shielding effect is not restricted to the shadow zone (the 
region where the observer cannot see the sound source) but also 
affects a small transition region close to the shadow zone by 
interfering with the direct wave. 
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Figure 54. Wing Shielding Noise Reduction 
Computation Model. 


The inlet noise reduction (NR) by wing shielding is determined 
for each 1/3-octave band frequency (f^) at each 1/2-second time 
increment by 


20 log +5.0; N > 0 

tanh %/ 2 ttN 

NR ( f • ) = 20 log . + 5.0; -0.2 -N<0 

tan y/2 *| N| 

0. ; N<-0 . 2 


where N, the Fresnel number, is defined as 

2 f . 5 
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c * free stream speed of sound 


f^ = frequency for each 1/3-octave band, hz 

5 * difference in source-receiver path length between the 
direct and diffracted sound fields 

6 = AB + BC - AC (for leading edge shielding) 

or AF + FC - AC (for wing-tip shielding) 


The model used for the calculation is shown in Figure 54. The 
user must input 3 engine-wing distances, depicted as AE, EB, and EF 
in Figure 54. WING determines whether the effective barrier is the 
wing leading edge or the wing tip. This can, and usually does, 
change along the flight profile at the sideline condition. 

The sideline microphone is shown in Figure 54 at Position C, 
and the engine is located at Point A. Line AE represents the height 
of the engine centerline from the wing. Line AB connects the fan 
centerline to the edge of the wing. Line AC shows the relative 
position of the fan with respect to the microphone. Line EF 
represents the distance between the projection of AE on the wing 
and the wing tip. 

The maximum noise reduction for wing shielding for any 1/3- 
octave band is set at 24.5 dB as a practical limit. 

Reflecting Ground Plane - In lieu of adding a constant 3.0 dB at 
each 1/3-octave frequency for each noise source due to the presence 
of a reflecting plane, subroutine GNDREF calculates the ground- 
reflection correction for each 1/3-octave frequency, based on th 
path-length difference between the direct and reflected acoustic 
wave (due to the presence of the reflecting ground plane) . 
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The method used is based on the -ixhods contained in ref. 18 
as modified to agree with experimental data. The ground- ref lection 
correction is calculated for each 1/3-octave * ‘quencv at each 0.5- 
second time interval. The correction is added to the free-field 
noise prediction for each noise source. 


The correction, AdB, that is added to the free-field level is 
found from 

AdB = 10 LOG 10 | 1 + (Q.Q sg /Z) 2 


+ 2 (Q Q Q /Z) sin (0. 72571 _Ar/A )_ 
^ lu * y SG' a SJ / ^ 0.72571 Ar/A 


. cos (6.32496 A r/A 


- 4, l 


where 


A = the wave length 
6 = phase of reflection coefficient 

Ar = the path-length difference betweer the reflected and 
direct wave 

Z = the ratio of the path length of tl.e reflected wave to the 
path-length of the direct wave 

Q = the reflection coefficient, computed as a function of c 
locally reacting surface impedance model typical of an 
acoustically absorbing ground plane. 


The quantity Q gJ is an energy-scattering coefficient to 
account for the incoherence of the numerous turbulent eddies that 
generate jet noise in the boundary layer between the jet and the 
quiescent surrounding atmosphere. The quantity Q gG is an energy- 
scattering coefficient for surface roughness or "waviness." This 
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parameter becomes important for frequencies where the wave length 
is approximately equal to the size of surface irregularities. The 
inclusion of Q gG and Qgj corrections is a user option. 

Figure 55 shows the values of Q SJ and Q gG as a function of fre- 
quency that are used in the ground reflection correction calcula- 
tion. 

Extra-Ground-Attenuation (EGA) - Extra-ground attenuation, AdB, 
for each 1/3-octave frequency at each 0.5 second is calculated in 
subroutine EGAC, taken from a NASA program, ref. 19. The correc- 
tion is based on the distance from the source to the receiver, and 
the elevation angle between the source and receiver and the ground 
plane. Corrections are set to zero for elevation angles above 45 
degrees. The extra-ground-attenuation corrections are subtracted 
from the predicted levels for each source at the sideline condition 
only. 
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Figure 55. 


Incc' jrence (QSJ) and Ground (QSG) Energy 
Scattering Coefficients Used for Ground 
Reflection Correction Calculation. 



For all time increments along the flight path, the values of 

L pN and I* TPN Cor each source and the aircraft total are computed in 

subroutines PERNL and TONCOR and retained. Values of maximum L ejj , 

L_ u , L_ and L n . for all sources and the minimum slant distance are 
TPN F PA 

continuously updated throughout the flight path and retained along 
with their respective time interval indices. The user has the 
optior to stop the flight path analysis when the 1^,^ for the total 
noise is 10 dB below the maximum found. 


When the flight path analysis has b*.en completed, the total 
time history of L pN and L TpN is analyzed for each source to calcu- 
late the duration times and corrections associated with the maximum 
L TPN* The L EPN for each source and the total noise is then com- 
puted. The calculation procedures adhere to the prescribed methods 

limit of 90 dB in 


of FAR 36, Appendix B, except that the L, 
Paragraph B.36.9.F is implemented as a user option. 


TPN 


3.6 Output Module 

The output module consists of two subroutines: PRINT and 

PROUT. 


Subroutine PRINT is the basic printer output module. It 
allows the user to specify one of 3 levels of output detail: sum- 
mary, intermediate, and full. 

The summary output includes the user-input and de.Iaulted-input 
data and a one-page summary of the final computed values of L EpN 
and maximum L TPN » L pN » L p and L pft tor each source and the total air- 
craft. 


The intermediate printout includes the summary plus a listing 
of the flight profile, a summary of noise levels at the minimum 
aircraft-ob? ^°r slant distance, and spectra of the static noisa 
sources. 
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The full printout includes the intermediate printout plus a 
detailed noise level summary, by source, at every 0.5-second 
interval along the profile. 

The variable that controls the output option is IPOUT in NAME- 
LIST &CONT. 


Subroutine PROUT generates a ore-page listing of the static 
noise spectra for each source at all angles from frequencies of 
20 hz to 20,000 Hz. It also tabulates the overall noise levels and 
the computed power level. PROUT is controlled through the variable 
IPOUT. 

3.7 Utility Subroutines 

o Subroutine SUMSPL 

SUMSPL computes the overall L p and L pft of an input spec- 
trum from 20 Hz to 20,000 Hz. An option restricts the 
frequency spectrum to a range from 50 Hz to 10,000 Hz. 

o Subroutine POWER 

POWER computes the spectral and overall 1^ from 20 Hz to 
20,000 Hz for a free-field (no reflecting planes) input 
noise spectra. It is used to compute the sound power 
levels for each static noise source. 

o Subroutine GOLDl 

G0LD1 initiates a one-dimensional golden section search 
for the maximum sideline L EPN * Iterations are performed 
on the sideline microphone location until its location 
for maximum L £pN is determined within a user-specified 
range tolerance, defaulted to 30.5 meters (100 ft). 
GOLDl consists of computer code found in ref. 20. 
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o 


Subroutines TERP and SERCH 


TERP and SERCH are used to linearly interpolate two- and 
three-dimensional data arrays. They are NASA routines 
taken from ref. 19. 

o Subroutine PBRNL 

PERNL calculates the perceived noise level, L pN , for an 
input spectra fro* 50 Hz to 10,000 Hz. It follows the 
calculation procedures o: FAR 36, Appendix B, and is 
based on material frost ref. 19. 

o Subroutine TONCOR 

TCNCOR computes the tone correction to be applied to the 
Lp N of a noise spectra and is based on ref. 19. It 
includes an option, IPSEUD, to exclude arty tone correc- 
tions below 1000 Hz. The tone correction is used to 
eliminate any spurious tones due to ground reflections. 
It should not be used when a propeller source is 
included. TONCOR adheres to the procedures of FAR 36, 
Appendix B. 

o Subroutine FAALIM 


FAALIM computes the FAR 36 noise certification effective 
perceived noise level limits according to the certifica- 
tion condition specified (IFAA) , the aircraft maximum 
takeoff gross weight (WGMAX) , the applicable FAR 36 noise 
stage (ISTAG) , and the type of aircraft engine (NTYE) . 
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The noise limit value is printed on the summary output so 
that the user can compare predicted noise levels with the 
applicable FAR 36 certification limit. 



o 


Subroutine UNITS 


UNITS converts input data units from the SI system to the 
English system prior to performing calculations when the 
user specifies SI units for the ISI option. In addition, 
UNITS converts certain default values to SI units at 
program initialization to prevent those values from being 
converted r.nccrcectly to English units after the input 
data has been read. 

o Subroutine PRPCOR 


PRPCOR calculates a performance correction to turboprop 
level flyover noise levels as required by FAR 36, 
Appendix F. Input data that must be supplied to PRPCOR 
includes the distance from brake release to clear a 
15.2-meter (50-ft) obstacle, the certified best rate of 
climb, and the aircraft velocity for best rate of climb. 
Unless all three values are specified, the performance 
corrections will not be made. 


33 



00001*0 I* 

SECTION IV ((Mr f®0* ****** W 

4.0 PROGRAM FUNCTIONAL FLOWCHART 

A functional flowchart depicting the major subroutine inter- 
faces is presented in Figure 56. 



Figure 56(a). Flowchart of Major Subroutine Interfaces. 
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SECTION V 


5.0 PROGRAM VERIFICATION 

The turbofan/turbojet option of program NOISE was verified by 
predicting the FAR 36 takeoff, approach, and sideline certifi- 
cation noise levels for a Garrett TFE731-2 turbofan-powered 
Lear 36 executive jet aircraft. The output of NOISE for these 
predicted conditions is presented in Appendix A, Sample Test 
Cases. 


A comparison of the NOISE-predicted levels with the certifi- 
cation data documented in FAA Advisory Circular 36- IB, ref. 22, is 
presented below. 


FAA 

Certification 

Condition 


Approach 

Takeoff 

Sideline 


Effective Perceived Noise Level, BPNdB 


NOISE 

Prediction 

91.2 

85.2 

88.1 


Certified 

(FAA, Reference 22) 
92.2 
84.0 
86.9 


The predicted levels at all three FAA certification condi- 
tions demonstrate a level of accuracy that far exceeds the toler- 
ance requirements of 5 EPNdB . 

The turboprop option for a level flyover was verified with a 
Mitsubishi MU2J business aircraft powered by two Garrett 
TPE331-6-251M engines. The measured level for this aircraft dur- 
ing a 1000-foot level flyover is ?6.8 dB(A). The predicted 
flyover noise is 78.1 dB(A), well within the 5 dB (A) tolerance 
requirements. The computer generated ouu^ut for this condition is 
presented in Appendix A. 
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The cabin noise option was verified with a prediction of 
noise levels in an Aero Commander 680E and a Gulfstream Commander 
1000. Measured levels in the 680E aircraft range from 97 to 
101 dB (A) with an average of 99 dB (A) in the center of the cabin. 
The predicted level was 98.7 dB(A), which agrees with the average 
measured level. The predicted level of 93.2 dB(A) at the center 
of the cabin for the Commander 1000 was also in good agreement 
with measured levels, which range from 90 to 92 dB (A) . The 
computer-generated output for the 680E prediction is presented in 
Appendix A. 
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SECTION VI 


6.0 USER'S MANUAL 

6.1 Introduction 


Program NOISE is the executive control program for the com- 
puter prediction of FAR 36 certification noise levels for general 
aviation turbofan, turbojet, and turboprop aircraft. By calling 
five major modules, NOISE effectively controls all program sub- 
routines. 

NOISE is a companion preliminary design tool to the NASA Gen- 
eral Aviation Synthesis Program, GASP. As such, it should provide 
FAR 36 noise level estimates to within 5 EPNdB. Seven noise pre- 
diction options are available: 

FAR 36 Approach 
FAR 36 Takeoff 
FAR 36 Sideline 
FAR 36 Level Flyover 

Static components at takeoff operating point 
Static components at approach operating point 
Cabin noise 

Noise predictions are made on an engine component basis and 
summed to obtain total engine/propeller flyover noise levels. The 
following components and noise sources can be specified by the 
user for inclusion in the noise prediction study: 

Fan 

Axial Compressor 
Centrifugal Compressor 
Combustor 
Jet 
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Axial Turbine 
Radial Turbine 
Propeller 

6.2 NAMELIST Organization 

NOISE contains 12 NAMELIST blocks for program input. The 
NAMELISTS are functionally organized so that the input of their 
variables follows the flow of the program logic. A list of the 
NAMELIST groups and their functional descriptions is tabulated 
below: 


NAMELIST 


Description 


&CONT 

&ENV 

&SYS 

&FPRO 

&FAN 

&CENT 

&BURNER 

&JET 

&T RB 

&PROP 

&FLY 

SCAB 


Major control variables 

Environmental (ambient) conditions 

Engine/aircraft descriptors 

Flight profile generation variables 

Fan/axial compressor noise prediction 
variables 

Centrifugal compressor noise prediciton 
variables 

Combustor noise prediction variables 
Jet noise prediction variables 
Turbine noise prediction variables 
Propeller noise prediction variables 
Flyover noise control variables 
Cabin noise prediction variables 


The variables for each of these NAMELIST blocks are presented 
in Tables I through XII. Default values are given, and a descrip- 
tion of each variable along with any necessary instructions is 
provided. For example, in NAMELIST group &CONT , Table I, the 
major control variables are IFAA, IPOUT, ISTAGE, ICAB and ISI. 
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TABLE I 


NAMELIST GROUP: CONT 


VARIABLE DEFAULT DESCRIPTION 


IFAA 0 Master program control variable: 

- 0, stop program 

= 1, FAR 36 approach 
= 2, FAR 36 takeoff 
= 3, FAR 36 sideline 
= 4, FAR 36 level flyover 
= 5, static engine predictions, takeoff 
= 6, static engine predictions, approach 
= 7, cabin noise predictions only 

(If IFAA >8, program will abort) 

I POUT 1 Output detail level option: 

= 1, Summary; input and FAA certification 

levels 

= 2, Intermediate; summary plus minimum 
slant distance, flight profile, and 
static engine spectra 

= 3, Full; intermediate plus detailed fly- 
over source analysis at all 0.5- 
second intervals 

ISTAGE 3 FAR 36 stage limit (1, 2, or 3) to be 

applied. All new <■ ircraft types are certi- 
fied to Stage 3 limits 

ICAB 0 Cabin noise prediction option 

= 0, No prediction 
= 1, Cabin noise predicted 

(NAMELIST SCAB must be input) 

ISI 0 System of units option for input data 

= 0, English units 
* 1, SI units 
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TABLE II 


NAMELIST GROUP: ENV 


VARIABLE 

DEFAULT 

DESCRIPTION 

TAMB 


536.69 

Ambient temperature at source , °R 

PAMB 


2116.22 

Ambient pressure at source, psf 

RH 


70.0 

Relative humidity, percent 

DIST 


100-0 

Distance from engine at which static 
predictions are made, ft. 

ANGLE 
(at ray 
length 

of 

16) 

10-160 

Angles from engine inlet at which static 
noise predictions are made, degrees. 
(Default is 10 degrees to 160 degrees 
in 10-degree increments) . 

NLOC 


16 

Number of angles in ANGLE array. 
(Maximum number is 16) 
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TABLE III 


NAMELIST GROUP; SYS 


VARIABLE 

DEFAULT 

DESCRIPTION 

NT YE 

C 

Aircraft engine type; 


* 0, defaults to turbofan with warning 

message 
= 1, Turbofan 
= 2, Turbojet 
= 3, Turboprop 

= 4, Propeller noise source only; ICOMP is 
not to be specified 

ICOMP Array of engine components to be used as 

(array of length 6) noise sources: 

= 0, end of sources 
= l. Pan 

= 2, Axial Compressor 
= 3, Centrifugal Compressor 
= 4, Combustor 
= 5, Jet 

* 6, Axial Turbine 
= 7, Radial Turbine 
= 8, Propeller 

The ICOMP array must be fiJled in the order 
in which the user inputs the individual com- 
ponent NAMELISTS. 

A maximum of 6 sources may be specified. 


ENP 

2.0 

No. of engines on aircraft 

LOCENG 

1 

Engine location on aircraft 



* 1, fuselage-mounted 
= 2 , wing-mounted 

XL 

5,5 

Distance from engine inlet to wing leading 
edge, ft. See Section 3.5.2(f) of Final 
Report for further explanation. 

YL 

2.6 

Distance from engine inlet centerline to top 
wing surface, ft. 
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TABLE III (Cont'd) 


NAMELIST GROUP: SYS (Continued) 


VARIABLE DEFAULT 


DESCRIPTION 


ZL 


I PHASE 


ANSNGI 

ANENGE 

WGMAX 

VEL 

AMACH 


IDOP 


16.7 Distance from engine inlet centerline to 
wing tip, ft. 

(XL, YL and ZL are used for wing-shielding 
corrections and are applied only to the 
inlet noise contributions of fuselage- 
noun ted engines. 

0 Phase synchronization of aultiengine in- 
stallations: 

=0, Engines in phase 
= 1, Engines out of phase 

0. Angle between engine inlet and air car ft 

centerlines, degrees. 

Positive if above aircraft centerline. 

0. Angle between engine exhaust and aircraft 

centerlines, degrees. 

Positive if below aircraft centerline. 

0. Aircraft naxiaua takeoff gross weight, lb. 

0. Aircraft flight velocity, fps 

(Computed from AMACH if VEL * 0.) 

0. Aircraft Mach No. 

(Computed from VEL if AMACH * 0.) 

Note: Either VEL or AMACH must be user- 

specified if flyover noise is requested; 
otherwise prograa will abort.) 

1 Option to Doppler-shif t noise source fre- 
quency spectra for aircraft notion rela- 
tive to observer 

= 0, No Doppler shift 
= 1, Doppler shift 


c 
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TABLE IV 


NAMELIST GROUP: FPRO 


VARIABLE DEFAULT DESCRIPTION 

IDPRO 0 Acoustic flight profile generation option 

* 0, Straight line approximation 

* 1, User input profile 

If IDPRO s 1 , *-he user must input the flight 
profile on Logical Unit 55 according to the 
following fixed-field format (6B12.5): 

Columns Var iable 

1-12 Time, sec. 

13-24 Range from brake release, ft. 

25-36 Altitude above runway, ft. 

37-48 Aircraft velocity, fps 

49-60 Aircraft angle of attack, degrees 

61-72 Aircraft climb angle, degrees 

A series of the above-described records must 
be entered in ascending time intervals. 
Linear interpolation will be performed be- 
tween intervals. The maximum overall time 
interval is 249.5 seconds. 

Only if IDPRO = 0 are the remaining NAMELIST 
variables entered. 

FLTANG Takeoff: Constant climb angle for takeoff and side- 

11.0 line, or constant glideslope angle for 
(fans, jets) approach, degrees 

5.0 

(props) 

Approach The approach default conforms to FAR 36 pro- 
3-0 cedures. 
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TABLE IV (Cont'd) 


NAMELIST GROUP: FPRO (Continued) 


VARIABLE DEPAOLT DESCRIPTION 

ANGAFT Takeoff: Constant aircraft angle of attack, degrees 

7.2 

(fans, jets) 

10.0 

(props) 

Approach: 

4.0 

Level 
Flyover : 

0.0 

TOROLL Fans, jets: Distance along runway fro* brake release to 
4500. aircraft rotation on takeoff, ft. 

Props : 

2300. 

APDIST 10685.0 Initial aircraft approach range froa touch- 

down, ft. 

(Default conforms to FAR 36 procedures.) 

XALT 1000.0 Aircraft altitude over observer for a level 

flyover, ft. 

(Default conforas to FAR 36 procedures.) 

ALTJT 984.0 Aircraft altitude at sideline condition 

estiaated for aircraft location at point of 
maxiaua sideline Lbpn> This variable is 
used only when IDPRG * 1. 
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TABLE V 


NAMELIST GROUP: FAN (FOR FANS AND AXIAL COMPRESSORS) 


VARIABLE DEFAULT 


IGV 0 


IFD 0 

NH 8 

NSTG 1 

NBF 0 

NVAN 0 

RSS 100 . 

WAFAN 0. 

RPM 0. 

CELT 0. 

FPR 0. 

PANDIA 0 . 

FANHUB 0. 

TIPMD 0. 

TIPM 0. 

FANEFF 0. 

NBF 2 0 

NVAN 2 0 


DESCRIPTION 

Inlet guide vane: 

* 0, no IGV' s, 

= 1, fan has inlet guide vanes 

Inlet flight aode option: 

IFD >0, flight node 

IFD * 1, static and ground roll code 

Nuaber of blade passage frequency 
haraonics to be calculated 

Nuaber of fan stages 

Nuaber of first-stage fan blades 

Nuaber of first-stage stator vanes 

Rotor-stator axial spacing/axial chord x 100, 
percent 

Total aass flow at fan inlet, lb/sec 

Fan physical speed, rpa 

Total teaperature rise across fan, °R 

Fan pressure ratio, aust specify if DBLT = 0. 

Fan tip diaaeter, ft. 

Fan hub diaaeter, ft. 

Fan design point relative tip Mach nuaber 

Fan relative tip Mach No. , coaputed if 
TIPM * 0. 

Fan efficiency, aust specify if DELT * 0. 
Nuaber of fan blades, second stage 
Nuaber of stator vanes, second stage 
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TAB L 75 V (Cont'd) 


NAMELIST GROUP: FAN (FOR FANS AND AXIaL COMPRESSORS) (Continued) 


VARIABLE DEFAULT DESCRIPTION 

FAND2 0. Fan tip diameter, second stage, ft. 

TIPMD2 0. Fan second stage design point relative Mach 

nuaiber 

TIPM2 0. Fan second stage relative tip Mach number 

RSJ2 100. Second stage rotor-stator spacing constant 

PRAT 0. Ratio of pressure ratios between stages, 

V P 2 * 

TRAT 0. Ratio of temperature rises between stages, 

(t 3 -t 2 )/(t 2 -T|) 

FANEF2 0. Second stage fan efficiency 

IBUZ 0 =0, Revised combination tone noise 

calculation 

= 1, Original NASA combination tone noise 
calculation 

ITONE 0 =0, Revised discrete tone calculation 

= 1, Original NASA discrete tone calculation 

CAEF 40. Dynamic amplification factor 
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TABLE VI 


NAMELIST GROUP: CENT 

VARIABLE DEFAULT DESCRIPTION 

RPMC 0. Compressor physical rotational speed at 

operating condition, rpm 

RPMCD 0. Compressor physical rotational speed at 

design point condition, rpm 

Tj^ 0. Compressor inlet temperature, °R 

Pj 0. Compressor inlet pressure, psf 

DELTC 0. Compressor total temperature rise ratio, 

AT/T 

CMASS 0. Compressor mass floe at operating condition, 

lb/sec 

CMASSD 0. Compressor mass flow at design point, lb/ sec 

DTLE 0. Inducer inlet tip diameter, ft 

DHLE 0. Inducer inlet hub diameter, ft 

NBC 0 No. of compressor blades 

CAECN 40. Dynamic amplification factor 
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TABLE VII 


NAMELIST GROUP: BURNER 

VARIABLE DEFAULT DESCRIPTION 

WACOMB 0. Combustor mass flow, lb/sec 

T 3 0. Combustor inlet temperature, °R 

T^ 0. Turbine inlet total temperature, °R 

P 3 0. Combustor inlet total pressure, psf 

CAEC 20. Dynamic amplification factor 

See Final Report, Section 3.4.1(b) 
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TABLE VIII 


NAMELIST GROUP: JET 


VARIABLE DEFAULT 


DESCRIPTION 


VJ 

TJ 

GAMJ 

RHOJ 

DJ 

HJ 

AJ 

VJ2 
TJ2 
GAMJ 2 
DJ2 
HJ2 
EL 2 

ALFAJ 


PHIJ 


0. Fully expanded primary jet velocity, fps 

0. Primary jet total temperature, °R 

0. Primary jet specific heat ratio. 

Will be calculated from TJ if not input. 

0. Fully expanded jet density, slug/cubic ft 

Will be calculated if not input. 

0. Primary jet outer diameter, ft 

Use throat for convergent-divergent nozzle 

0. Primary jet annular height, ft 

Must be at least 0.5 DJ for a circular jet 

0. Fully-expanded jet area, sq. ft. 

Will be calculated if not input 

0. Fully-expanded secondary jet velocity, fps 

0. Secondary jet total temperature, °R 

0. Secondary jet specific heat ratio 

0. Secondary jet outer diameter, ft 

0. Secondary jet annular height, ft 

0. Axial distance from secondary jet exit plane 

to primary jet exit plane, ft 

0. Angle between jet velocity and nozzle 

forward velocity, degrees. 

Will be internally calculated if flyover 
condition is specified. 

0. Small angle defining sideline, degrees. 

Used only for sideline and is internally 
calculated if sideline flyover (IFAA=3) is 
specified and PHIJ is 0.0 at input. 
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TABLE VIII (Cont'd) 


NAMELIST GROUP: JET (Continued) 


VARIABLE 

DEFAULT 

DESCRIPTION 

VO 

0 . 

Nozzle (aircraft) forward velocity, fps. 
If VEL is specified in &SYS, VO is set 
to VEL. 

INVOPT 

0 

Calculation option for inverted jets only 
(VJ2 > VJ) : 



= 0, merged and premerged summed 
= 1, merged only 
= -1, premerged only 
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TABLE IX 


NAMELIST GROUP: TURB 


VARIABLE DEFAULT 


DESCRIPTION 


RPMT 

DT 

DH 

ACNZ 

NBT 

DTOT 

PRTS 

GAM. _T 


0. Turbine physical rotational speed, rpm 

0. Axial turbine tip diameter, radial turbine 
exducer exit tip diameter, ft 

0. Axial turbine hub diameter, radial turbine 
exducer exit hub diameter, ft 

0. Turbine exit flow area, square ft will be 
computed from DT and DH if defaulted to 0. 
Must be input if DH not specified. 

0 Number of turbine rotor blades 

0. Nondimensional isentropic temperature drop 

for the entire turbine section. Required 
input if PRTS = 0. 

0. Turbine section pressure ratio, total-to- 
static. 

Required input if DTOT = 0. 

1.333 Turbine specific heat ratio 


CAET 


40- Dynamic amplification factor. 

See Final Report, Section 3.4.1(b). 
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TABLE X 


NAMELIST GROUP: PROP 


VARIABLE 

DEFAULT 

DESCRIPTION 

DIAP 

1 . 

Propeller diameter, ft. 

NBP 

1 

No. of propeller blades. 

Set NBP to its negative value to indicate , 
swept-blade propeller 

SHP 

1 . 

Engine shaft horsepower absorbed by the 
propeller, hp 

RPMP 

1 . 

Propeller rotational speed, rpm 

CAEP 

40. 

Dynamic amplification factor. 

See Final Report, Section 3.4.1(b). 

BLTH 

0.0292* 

Propelltr blade thickness at 70-percent 
span. 

BLCH 

.65* 

Blade chord at 70-percent span. 

BLAK 

5.* 

Propeller blade angle of attack at 70 per- 
cent-span. 

BLAREA 

6.174* 

Total blade area on one side of all 
blades, ft2 


*Default values correspond to a Bartzell T10282, 102 inch diameter , 
3-bladed propeller. 
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TABLE XI 


NAMELIST GROUP j FLY 


VARIABLE DEFAULT 


DESCRIPTION 


XFAA 

(array) 

(1) 7516. 

(2) 21325. 

(3) 21325. 

(4) 0. 

YFAA 

(array) 

(1) 4. 

(2) 4. 

(3) 4. 

(4) 4. 

ZFAA 

(array) 

( 1 ) 0 . 

( 2 ) 0 . 

(3) 1476. 

(4) 0. 

XLSIDE TOROLL 


XRSIDE XFAA (3) 


IQS 1 


IDUR 1 


Range locations of measuring stations 
(microphones) for FAR 36 certification, ft. 
Approach 
Takeoff 

Sideline (initial right-hand default 
boundary for iteration) 

Level flyover 

Height of measuring stations, ft 

Approach 
Takeoff 
Sideline 
Level flyover 

Sideline distance of measuring stations, ft 

Approach 
Takeoff 
Sideline 
Level flyover 

Initial left-side boundary for sideline 
iteration. 

Initial right-side boundary for sideline 
iteration. 

Option to include energy-scattering coeffi- 
cients in ground-reflection calculations. 
See Final Report, Section 3.5.2(e). 

= 0, do not include coefficients 
= 1, include coefficients 

Option to stop flyover analysis when total 
engine L TPM is 10 dB down from its maximum 
value 1 ™ 

= 0, do not stop at 10 dB downpoint 
= 1, stop at 10 dB downpoint 
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TABLE XI (Cont'd) 


NAMELIST GROUP: FLY (Continued) 


VARIABLE DEFAULT DESCRIPTION 

I CUT 0 Option to limit duration interval for Lepn 

calculation to tone-corrected noise levels 
above 90 d3, per FAR 36, Appendix B, 

[36.8.5 (n) ] 

= 0, do not impose limit 
= 1, impose limit 

IPSEUD 1 Option to eliminate tone correction 

calculations for Lpn for frequencies below 
1000 Hz. This option should not be used for 
propeller cases since propeller noise 
harmonics occur below 1000 Hz. 

= 0, do not impose option 

- 1, impose option 

KGOLD 0 Option to print convergence monitor in sub- 

routine GOLDl for sideline iterations. 

= 0, do not print 
= 1, print 

XTOL 100. Convergence tolerance distance for sideline 

microphone location in determining sideline 
location of maximum Lepn* ft. The number 
of required Lepn iterations decreases as 
XTOL is increased. 

IWING 0 Wi.iq shielding option; valid only for 

turbofan/turbojet aircraft with fuselage- 
mounted engines. 

= 0, impose option 

- 1, do not impose option 
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TABLE XI 


(Cont 'd) 


NAMELIST GROUP: FLY (Continued) 


VARIABLE DEFAULT DESCRIPTION 

The following are used only for a turboprop 
airplane in a level 1000 ft flyover. They 
are used for a performance correction to the 
predicted levels. 

D50 Single Takeoff distance to 50-ft altitude at 

engine: maximum certified takeoff weight, ft. 

2000. 

Multi- 

engine: 

2700. 

RC 0. Certified best rate of climb, fps 

VY 0. Airplane speed for best rate of climb, fps 

(If 8C = 0 or VY * 0, no performance 
correction is made.) 
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TABLE XIJ 


NAMELIST GROUP: CAB 


VARIABLE DEFAULT 


DESCRIPTION 


DIAP 

1 . 

NBP 

1 

SEP 

1 . 

RPMP 

1 . 

ALTIT 

7500 

TC 

1 . 

FAD 

0 . 

PRES 

0 . 

DAFT 

10. 


Propeller diaoeter, ft 

No. of propeller blades. 

Set NBP to its negative value to indicate 
a swept-blade propeller. 

Engine shaft horsepower absorbed by the 
propeller , hp 

Propeller rotational speed, rpa 

Aircraft altitude for cabin noise, ft. 

Radial propeller tip- to- fuselage clearance, 
ft. 


Forward or aft distance, relative to plane 
of propeller, where noise calculations are 
made, ft. 

Cabin pressurization, psf 

Fuselage distance aft of aircraft nose, 
where boundary layer noise is calculated, 
ft. 
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6.3 Data Input Instructions 


The inclusion of each NAMELIST in the input file is dependent 
upon the value of the vaster control variable, IFAA, in NAMELIST 
SCOUT. Table XIII presents a listing of required NAMELISTS for 
each value of IFAA, and the order in which they must be input. 

In addition, noise component NAMELISTS vust be input, in type 
and order , according to the user- input values specified for the 
engine component array, I COMP, in NAMELIST &STS. 

Failure to include all required NAMELISTS in their proper 
order will result in a program abort. 

All NAMELISTS must be entered according to the following for- 
mat: 

(a) Each NAMELIST block must start with an 6 in Column 2, 
followed inmediately with the NAMELIST name. 

(b) A blank must occur in the column following the NAMELIST 
name. 

(c) Data is entered in the remaining record columns accord- 
ing to the format: Variable Name = value. Commas must 

separate each variable set. 

Array values are input in array index order such as 
shown in the following examples: 

(i) ..., ICOMP = 1,4, 5, 6, NTYE *1, ... 

(ii) ...» XFAA (3) * 10000., ... 
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TABLE XIII. ORDER OP INPOT TO NOISE 


A. Flyover Noise Studies (1 < IFAA < 4) 

sCOtT 
TITLE CAW) 

SENV 

&SYS 

SFPRO 

(Bngine/Propeller Component NAMELISTS) ' 

&FAN 

SCENT 

& BURNER ** 

SJET 

&TURB 

SPROP 

6 FLY 
SCAB (*) 

&CONT IFAA * 0 SEND (Program Stop) 

B. Static Component Noise Studies (5 < IFAA < 6) 

SCONT 

TITLE CARD 

SENV 

&SYS 

(Engine/Piopeller Component NAMELISTS) ■ 

SPAN 

SCENT 

& BURNER ** 

& JET 
&TURB 
SPROP 
SCAB (•) 

SCONT IFAA « 0 SEND (Program Stop) 

C. Cabin Noise Studies Only (IFAA » 7) 

SCONT 

TITLE CARD 

SSYS 

SCAB 

SCONT IFAA - 0 SEND (Program St jp) 

•Include SCAB only when ICAB * 1 in NAMELIST SCONT 

••Enter components in the order specified in array ICOMP in NAME 
LIST SSYS. Enter only those components specified. 
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In (i) the first four locations of ICONP are filled with 
"1", *4" , "5*, and "6". Locations 5 and 6 retain their 
default values of 0. In (li) only the third location of 
XFAA has been changed from the default value. 

More than one card nay be used for a NAMELIST block. A 
comma nust follow the last variable set on an intermedi- 
ate or initial card of a aulticard set. Data on all 
cards must start in Column 2. 

(d) A space followed by 6I31D after the last variable set in 
a block indicates the end of the block. The "SEND* 
alternatively may be entered, starting in Column 2, on 
the card following the last variable set. 

(e) If default values are used for all variables in a 
NAMELIST, the NAMELIST card must still be entered. An 
example is as follows: 


&FPR0 SEND 


Typical input data streams are shown in the example in Fig- 
ure 57. Although the program logic is capable of multicase execu- 
tion, default values are set in DATA statements of BLOCK DATA sub- 
routines, and the user must assure himself that succeeding cases 
are properly initialized through user input. It is highly recom- 
mended that only one case be input per execution. 

If the user selects the external flight profile option in 
NAMELIST &FPRO, he must input the profile on Logical Unit 55 
according to the format described in Table V. 

The input file used in the program READ statements is LIN. 
It is set to logical unit 5 in labeled COMMON/IO/ in BLOCK DATA. 
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ORIGINAL PAGK B 
OF POOR QUALITY 


C C ONT IP A BAr2 , T W T P Tir3,t S T Bt» 3 C W ~ 

TME731/IEA*3E T»kpOFF STPtHATiON FLYOVER NOISE RRfOICTICK 


ce«v cfno 

«rs NTYE-1 »TC(>np-1,6,8,6,VFI-2BB.?*UCNAI-17C00.» 
Enp-2,»loc»nc-i cf«t* 


CENO 

CM MM IFO-«*Ne.-»O»NV*N-10V,BSS-2OO.»FAM0IA-2.319,FAIimiB-1.125.TI*lM>-1.6e, 

•nwhiw.Mf.tff-mf — ----- 


CM NO 

HOMME* VAeC*«-28.*56,T3-1269.,T6»2Z®7.A,P3-2T995. CENP 
-t»tT YP»19r9.»T7-J*27.»1>J».999*»»tt«.9,V42-®22..T.I2«»6l3.» 

9J2-1. 6292. KI2-. 336®, E12-.TB tt«0 

CTO*« »P®T-200T6.»rT-1.266*OH-.T6f,BT-9O.,ACNI-.8?37,PTPT-.65 CENO 

h i t -f* n m«rr230^»7imt6»o»t<n>M»i c r*v — - - 

CCONT IFAA-C CFNO 


(a) Input Stream for a Takeoff Condition Prediction 


CCONT IFAA-5,IP0UT-3,ISTA6-3 CENO 

typical business jet tu*bof*n at ta*eomf static thrust tones 

CENV TAN 6-5 36. 6* CENO 

csrs NTrE-l,lC0HP-1.6,9»6,3,3,E < tP>l.,lOC:NS-?,*l-5..U-l.,ZL-l!>,, 
I PHASE -0, loo p-0 -E NQ 

CFAN IF0«l,NdF-28, NV AN-66, RSS-;83.#FAN0IA-JcT*9,f» N HU8-.70*>, 

TIPHD-1.162, TlPN-1. 335, 

JIAFAN-68.01,RPH-J5361, f 0|LT-8I,L, _ 

XT3NE-0, IBUZ-O, 

CENO 

_CSURN£Rj*AyONB-JL7. IB, T 3-100),, T6-2253,, PI-15? 35,2 CE**D 
CjET VJ-105 7, #T J-1566, *04-.a76;,HJ-.63725» V J?«931» »T JZ-621.6 * 

OJ 2- 1-60199, HJ 2-. 2 63 7, EL 2-, 78 CENO 

CTUPB RP NT •) 536 )j» PT -1,282# PH-,9 l6,iC®2-,9»N9T -55, DTQT--3Q181 CEhO 

CCONT IFAA-U CENO 


(b) Input Stream for a Static Condition Prediction 


CCONT IF AA-7, IP0UT-3 , ICAB-l CENO 
CABIN NOISE TEST CASE, AERO CONNANDE* 680F 
CENV TaNB-515, CENO 

CSTS NTf£-6* IC0NP-8, lOCENC-2, VEL-270, CENO 
CFPRQ KAl T-TSQJ, CENO 

SCAB DIAP-7. 75,N0P-3,SMP*263,75, RPNP-1765. , Al TIT-TSOi)-, TC-,375, 
FaO-O— PRES- 0.,0AFT-I0, CENO 
CCONT iFAA-0 SEND 


(c) Input Stream for a Cabin Noise Prediction 


Figure 57. Sample Input Streams. 
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6.4 Input Data Requirements 


All user input is through NAMELIST blocks except for the 
title card. Many variables are required only when certain options 
are invoked, and it is not necessary to define them when these 
options are not used. 

NAMELIST input variable types adhere to standard FORTRAN con- 
ventions. Variable names which begin with the letters I through h 
represent integer values (no decimel point allowed) . All other 
variable names represent real values (decimal point is used) . 

The master control variable, IFAA, specifies the noise condi- 
tion to be used in the prediction study, and it controls all basic 
program logic paths. 

The printer control option, IPOUT, allows the user to specify 
three levels of output: summary, intermediate, and full. Other 
major option flags available to the user include: 

IDPRO - To select flight-profile generation method 

I PHASE - To specify multiengine synchronization 

IDOP - To include Doppler shift flight effects 

IDOR - To stop the analysis when the engine is 10 dB 

down from its maximum level 

IQS - To include energy-scattering coefficients in 
ground-reflection calculations 

IPSEUD - To exclude tone levels below 1000 Hz in L TpN calcu- 
lations 
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ICUT - To limit Lgp N duration correction interval to I^p^j 
levels above 90 dB 

ISI - To establish the system of units for input data. 

All options, except IFAA, are defaulted to values that would nor- 
mally be specified by the user. 

It is obvious that all input data must be consistent in phys- 
ical units. Each input variable should be carefully reviewed 
prior to program execution. Input data errors are often readily 
apparent in the resulting program output. However, many times an 
incorrect input variable will result in only a small error in the 
numerical output. Unless the user is cognizant of the impact of 
every input variable on the output, these smaller errors can go 
undetected. Thus, it is imperative that the user caru^ully review 
and check all input data for its validity. 

6.5 Diagnostic Messages 

Error and warning messages are established throughout the 
program. They inform the user of the reason for a program abort 
due to input values or of certain key default values assumed due 
to a lack of sufficient input parameters. These messages are pre- 
ceeded by "*****". A listing of these diagnostics is provided in 
Figure 53. 

6.6 Output 

The main output file used in the program WRITE statements is 
set as LOT. It is defaulted to logical unit 6 in labeled COMMON/ 
10/ in BLOCK DATA. In addition to the use of WRITE (LOT, xxx) 
statements, the diagnostic messages are repeated using PRINT xxx 
statements. This is done to facilitate the use of interactive 
execution of NOISE. 
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ORIGINAL PAGfiJ 
OF POOR QUALITY 


C PROGRAM NOISE DIAGNOSTICS 
C 

C ERROR* warning# AND INFORHAT IVE MESSAGES 
C PRINTED ON OUTPJT DEVICE FOR INTERACTIVE USE AND 

>C kMJTEN Ifl. IAP£i» JLOB— PR1WTER JUUm-i 

C 



C SUBROUTINE INDATA C 
CCCCCCCCCCCCCCCCCCCCCCC 


1 .****»1NVAL I 0 QPJlilN f L A G..IO I NO AT A* 10P I «* 1 3* S T OP 

| *•**♦( IN0ATAIPR06RAN STOP. IFAA-#I3 

J *•*♦♦< INDATAIVEI AND ANACH NOT DEFINED. STOP. 

1 ♦_♦♦♦♦( IND ATA I I NVALID NTTE SET TO IURflQF AN 111 

i ***•*( jnoaT A) INV A t 1 0 NTTE SET TO TURBOPROP (31 

I •••♦MIHDATA1INVALID NO. OF ENGINES SET TO »F3.i 

*** * *11NDAT A) INVALID E NGINE L OCATION SET TO FUSELAGE Cl 
***♦•( INOAT AIEN6INE CONPONENTS NOT INPUT# SET TO ICONP«,6I2 
••••♦(INDATAIVEI AND ANACH • 0. . PROGRAN STOP. 

! •*•♦♦! INBAT AlICQflPljll # 1 2* INVALID#. PROGRAN STOP. 

•*•**< I'iOAT A INS 0RC»0 fcr ENGINE type ,n,. PROGRAM stop 
i CCCCCCCCCCCCCCCCCCCCCCC 
_£ . SUBROUTINE STATIC C 
I CCCCCCCCCCCCCCCCCCCCCCC 

••♦••STATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY 

CjMiQIIICNS 177 DEG fs 70 PCJ 8H) FOR FLYOVER PREDICTIONS ONLY/ 

♦••♦♦WARNlNC. IKQMP(,ll,).,I2, . INVALID. SUBROUTINE 

STATIC .PROGRAM WILL SET THIS CONPQNENT SPL ARRAY TO 0. 
CCCCCCCCCCCCCCCCCCCCCCC 
C SUBROUTINE FLYCON C 
CCCCCCCCCCCCCCCCCCCCCCC 

t ♦•♦•♦SUBROUTINE FLYOVR NOT EXECUTED BECAUSE IF AA «#I3 

ccccccccccccccrccccccc 

c SUBROUTINE PRINT C 
.iCCCCCCCCvCCCCCCCCCCCC 

♦••♦♦A STRAIGHT LINE RROFILE WILL BE COMPUTED FROM 
A COMBINATION OF THE ABOVE VARIABLES./ 

*♦***> LISf R^IN*UKFLIGHT PPOFILE ON LOGICAL UNIT 

55 WILL BE US ED FOR FLYOVER PREDICTIONS./ 

♦♦•♦•THE FLIGHT PROFILE WILL BE TERMINATED WHEN THE 

OVERALL ENGINE PNLTC IS 10 OB BELOW ITS MAXIMUM VALUE IIDUR*1>. 

♦♦•♦♦ a DOPPLER FREOUENCY SHIFT WILL BE APPLIED 

TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT 

BACH NO. AND ANGLE FROM INLET. 

•♦♦••MAXIMO* TURBOPROP FLYOVER NOISE LEVEL 
IS »F 5 . 1 » OB ( A) / 

-.♦••••FLYOVER AIRCRAFT. NOISE PREDICTION CASE COMPLETED***** 

♦♦•♦♦ENGINES WERE ASSUMED TO BE OUT OF PHASE 
(IPHaSE-11. 

♦JL***90 DB ^LIMITATION INPULEUflN DURATION 

CORRECTION PER FAA F AR3 6, B36.9.F » C ICUT-X » . 

•••♦♦PSEUDOTONES BELOW 1000 HZ WERE ELIMINATED 

PER FAA FAR36* 636. 5. M t UPSEU0-1I. 

••♦♦♦FLYOVER NOISE LEVELS INCLUOE A DOPPLER SHIFT. 


Figure 58. Program Noise Diagnostic Messages. 
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V>non 


ORIGINAL PAGE 18 
OF POOR QUALITY 


cccccccccccccccccccccccrccccccccccccccccccccccccccccccccccccccccccccccccc 

c 

PROGRAM HO 1 St DIAGNOSTICS ICONTINUEW C 

ccccccc^cccccccccccccccccccccFcccccccccccccccccccccJcccccccccccccccccccccc 

ccccccccccccccccccccccc 

C SUBROUTINE FLYOVR c 

ccccccccccccccccccccccc 

ALTITUDE IS NEGATIVE .STOP PROFILE AND 


CALCULATE EPNLS . - 

* • •♦♦OUR AT I CN INTERVAL DECREASED FOR. AA» BECAUSE IP DB DOWN 

CRITERIA WAS UNITED TO V 0 OB IPNLTCI PER FAR36. 
♦♦♦♦♦MAX PNLT AT FIRST INTERVAL FOR .AA..EPNL APPROX. 

* ***«n u x PNIT &T LAST INTERVAL FOR .AA..EPNL APPROX. 
♦♦•♦♦PROFILt END REACHED BEFORE ID DB OOWN FRON NAX PNL 

TC TOR .AA..EPNL APPROX. 

CCCCCCCCCCCCCCCCCCCCCC 
C SUBROUTINE GOL'l C 
CCCCCCCCCCCCCCCCCCCCCC 

•♦♦♦♦Frrqo NFS SAGE SUBROUTINE GOLDI*****. 7. 

R,.tl5. IS NOT 0 OR 1 

* •♦•♦ERROR NFS SAGE SUBROUTINE GOLD!*****., I, 

XL * *t 15. 7. NOT SNALLER THAN XR..E15.7 
♦••♦♦ERROR MESSAGE SUBROUTINE GOLDI *••*•» /, 

F..EI5.7, DOFS NOT LIE BETWEEN C. AND 1. 

cccccccccccccrrrcccccc 
c StlSF nil r I N E PERNL c 

CCCCCCCCCCCCCCCCCCCCCC 

♦♦♦♦♦VAfiNtNf. • • BAND .13. SPL OF F5.1. OB EXCEEDS 

maximum VALID PNL VALUE rF 1 50 ... SUBROUT INE PERNL. 

CCCCCCCCCCCCCCCCCCCCCC 
C SUBROUTINt JtTU C 

CCCCCCCCCCCCCCCCCCCCCC 


• *.**4kf A ?MIU PARAMETER BEYOND FIG. 12 NO FREOUENCY 
r E °F OR N i n IN JET PREDICTION. 

CCCCCCf CCCCCCCFFCC 
C FUNCTION r**AfH C 
CCCCCCCCFCCCCC ccc r 

***** (r'MCM) MACH (in DID NPI CONVERGE IN 50 
U.-MIIN., F">» CINTUJF.IGAI CONPUFISOR./ 


Figure 58. Program Noise Diagnostic Messages (Cont'd) 
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Proper allocation of resources for both output files should 
be established in the job control language procedures at the 
user's installation. 

Three printer output options, through the variable IPOUT, are 
available to the user: summary, intermediate and full. 

Sample output of the full (IP0UT*3) output option is pre- 
sented in Appendix A. 
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SECTION VII 


7.0 CONCLUSIONS AND RECOMMENDATIONS 

I-rogram NOISE meets, and exceeds, the major contract Task II 
objective of predicting turbofan- and turboprop-powered general 
aviation aircraft noise levels within a 5 dB level of accuracy at 
FAR 36 certification conditions. As such, it is capable of being 
used for preliminary design aircraft system studies. 

Predictions for a typical turbofan-powered business aircraft 
were demonstrated to be within 1. 2 EPNdB of FAA certified levels 
at all FAR 36 certification conditions. Level flyover predictions 
for a typical turboprop-powered business aircraft were demon- 
strated to be within 1.3 dB(A) of measured test data. The accur- 
acy of near-field and cabin noise level predictions was also veri- 
fied for reciprocating and turboprop-powered business aircraft. 

The program computer code was written in modular form with 
extensive internal documentation. It is based primarily on 
accepted NASA noise prediction procedures, where applicable, for 
gas turbine engine components, modified to more accurately repre- 
sent general aviation-sized engine components. A new procedure 
was established under this contract for centrifugal compressor 
noise predictions, based on in-house contractor data. 

The following enhancements to program NOISE are recommended: 

o Enhancements to Component Noise Prediction Procedures 

Further analysis should be performed, using an extended 
engine/component data base, for the following items: 


Fan discrete and combination tone noise prediction 
procedures 
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Separation of centrifugal compressor discrete and 
broadband components; inclusion of the effects of 
cutoff on the fundamental discrete tone 

Far-field attenuation of combustor noise due to 
turnine transmission losses, particularly for 
radial turbine applications 

Radial turbine broadband noise prediction proce- 
dure. 

Addition of Measured Static Engine Noise Data Module 


Aircraft manufacturers frequently would prefer to 
utilize measured static engine acoustic test data, when 
it is available, as the basis for flyover noise level 
predictions. 

Component static noise spectra for a specific engine 
would be synthesized within program NOISE from a combin- 
ation of predicted component and measured engine static 
noise levels and spectral shapes. An improved static 
noise model of the specific engine being studied should 
result. The synthesized spectra, with appropriate 
static-to-f } ight corrections, would be projected to the 
flight condition. 

The inclusion of such a procedure into the NOISE program 
would increase the accuracy of the flyover predictions, 
and would be of added benefit to general aviation air- 
craft manufacturers during their preliminary design 
tradeoff studies. 



o 


Addition of Acoustic Treatment Design/Prediction Module 


Increased emphasis is being placed on the reduction of 
aircraft noise levels at general aviation airports. To 
meet the present and future noise standards of many such 
airports, the inclusion cf engine acoustic treatment may 
be necessary in advanced general aviation aircraft pre- 
liminary design studies. An acoustic treatment module 
within program NOISE would calculate the attenuation 
spectrum that can be obtained within a user-specified 
treatment envelope for each noise source selected for 
treatment. Flyover prediction comparisons of the 
treated and untreated engine would indicate the degree 
of attenuation that could be achieved. The maximum 
feasible noise reduction for a given treatment envelope 
and the sources having the greatest potential for effec- 
tive treatment would be identified. Additional enhance- 
ments could include the effect of acoustic treatment 
designs upon weight, performance and cost parameters. 

o Integration of Program Noise into the GASP System 

At the present time, NOISE is an independent, self- 
contained program. For a GASP-based design study 
requiring noise-lev.' 1 estimates, the user must mauu. ’ly 
extract certain input and output GASP variables and pro- 
vide them as input to NOISE. This increases both the 
possibility of input data errors and the total schedule 
time required to complete the design study. The inte- 
gration of NOISE into GASP would decrease or eliminate 
these potential problems and would provide the user with 
a single design system for all trede-off studies. 
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APPENDIX A 


Sample Test Case 1 

Approach Condition for a Turbofan-Powered 
Executive Aircraft 


PRECEDING PAGE BLANK NOT FILMED 
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NASA LEWIS RESEARCH CENTER 
NASA 6A3P NOISE MODULE OUTPUT 

•imhhhhi »•••«••••••••«•• »*»„***•*« »«»»•»««««< 

TF2731/LEAR36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 

«* ••••*• n »«*»»»*« WO • ■»<•«>•*«*».• «*»<■ *•■»*»•• *« DDIIHIItt** >*«■)■ 0 •«»«•«« ID »•»»»• 

INPUT DATA - USER INPUT AND DEFAULT VALUES USED 

CONTROL VARIAOLES a 


PAGE 1 


*aa aaaaaaaaaaaaaa 


IFAA 3 1 APPROACH, IPOUT* 3 FULL 


ISTAG* 3 XCAB* 0 ISI« 0 (ENGL UNITS) 


ENVIRONMENTAL VARIABLES* 




TAMB*5J6.7 

PAMB* 

2116.2 

AH* 

70. 

ANGLE (ARRAY) 3 

10.0 20 . 

.0 30.0 

40.0 5C. 

.0 60.0 

**»«**«•«*»«•«««««*«•«*» 

ENGINE /AIRCRAFT SYSTEM * 





DIST* 100. C NLOC* 16 

70.0 SO.O 90.0 100.0 110.0 120.0 130.0 160.0 150.0 160.0 


♦♦ENGINE VARIABLES* ♦♦♦♦ 

ENGINE TYPE(NTTE)* 1 ( FAN ) ENGINE COMPONENT ARRAY! ICOMP) ■ 14 5 6 0 0 

FAN COMB JET ATUR NONE NONE 


*«*»«AIRFRAME VARIABLES***** 
AMACHsO.22 VEL* 253.2 

YL- 2.6 ZL* 16.7 

ENP* 2. 
WGMAX* 1700* 

ANENGI* 
. LOCENG* 

0.0 

I 

ANENISE* 0.0 
IPHASe* 0 


XL* 5.5 
IDOP* 1 

« « » « « » * 9r mm «HM* * * » 

PLIGHT PROFILE » 

* •*•«** U ««W* «««» 








IOPRO* 0 
TOROU* 0. 

APDIST*1Q665.6 

VEL* 253.2 
XALT*1000. 

AMACH * 0 

.22 

n.rANQ» 3.0 


ANGAFT* 4.0 


COMPUTED FROM A 

COMBINATION 01' 

THE ABOVE 

VARIABLES. 



FLIGHT OPTIONS * 








KGOLO= 0 
IOUP- 0 

XFAA= 7019., 21325. 

XL3I0E* 0.0 

XTOL= 100. 
,21325., 0., 

XRSIOE* 
IW1NG- 0 
YFAA* 4., 

0.0 IQS 3 1 

4., 4., 

4. , 

ICUT* 0 
ZFAA* 0., 

0. i 

IPSEUD* 1 
> 1476., 0 




NASA ICMIS RESEARCH CENTER 
NASA GASP NOISE MODULE OUTPUT 
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TFE731/LEAR36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 


ENGINE COMPONENT VARIABLES AT INPUT* 


♦♦♦♦♦FAN ♦♦♦♦♦ 


IGV* 0 

IFO 3 0 

NH* 6 

NSTG* 1 

NBF* SO 

NVAN*109 

RSS=200.00 

HAFAN* 79.16 

RPM* 8391. 

CELT* 95.50 

FPR* 0.0 

FANDIA* 2.3190 

FANHUB* 1.1250 

TIPMD'1.9600 

TIPMsO.O 

FANEFF*0.0 

N6F2* 0 

NVAN2* 0 

FAND2 = 0.0 

TIPM02*0 . 0 

TIPM2*0 . 0 

RSS2* 100 .00 

PRAT* 0.0 

TRAT«0.0 

FANEF2=0.0 

ieuz* o 

ITONE* 0 

AMACH*0 . 2229 

CAEF* 90.0 


♦ ♦♦♦♦COMBaa^^ 

MACOMB* 17.35 
AMACH*0 . 223 

T3*l*»36 . 0 

T9*1675.0 

P3* 19972.0 

CAEC* 20.0 


♦♦♦♦♦JET ♦♦♦♦♦ 

VJ* 791.7 

TJ=1259. 7 

DJ* 0.9599 

HJ*0. 50000 

6AMJ*1 .3330 

VJ2* 692.1 

TJ2* 567.2 
PVilJ* 0.0 

DJ2* 1.6292 
VO* 253.2 

HJ2*0. 33990 
INVOPT* 0 

GAMJ2*1 .9010 

EL2* 0.76 

ALFAJ* 0.0 

♦ ♦♦♦♦ATUR+ + ^+ 

RPHT* 15099.0 
PRTS* 0.0 

DT* 1.266 
GAMAT*1. 33300 

OH* 0.795 
CAET* 90.0 

ACNZ* 0.629 
AMACH*0 .223 

NBT* 60 

DTOT'O. 35000 


A OOPPLER FREQUENCY SHIFT HILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AND ANGLE FROM INLET. 


ORIGINAL PAGE IS 

OF POOR QUALITY 
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NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MOOULE OUTPUT 

LEAR36/TFE731 NOISE PREDICTION AT FAR36 APPROACH CONDITION 

FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS 

MMMM HHMM MMMMMAKMSMMMMMMMMMMMMMMMMMMMMMMMMMMMMMIIMMMMMMMMMM HMMMMMMMSMMMMMMBMM M M M M M M M MM MM BMiMM M M M MMMMM MMM MM MMKMMM MM IS M M M 
WW WW RWWWRRV WWW RVRVV HVR RVRRWRRRIIRRRIMinVRIlwRR WWWWwWWwWWWPWnWwWWW H WWWWWWWwWWWWWWwWFWWWWnl»KWWWWIIWW« If VI WWW WW RRRRRRRRRRR RNRVRRRRRRWRWRRRRWR 


VcL= 253.2 AMACH-0. 223 TOROLL= 4500. APDIST*10685 . XALT*1000. (FOR LEVEL FLYOVER) 


TIME 

IPRO 

RANGE 

ALTITUDE 

AIRCRAFT 

FLIGHT 

SECONDS 


FEET 

FEET 

ANGLE OF 
ATTACK tOEG 

ANGLE 

DEG 

0.0 

1 

10685.0 

560.0 

4.0 

3.0 

0.5 

2 

10558.6 

553.3 

4.0 

3.0 

1.0 

3 

10432.1 

546.7 

4.0 

3.0 

1.5 

4 

10305.7 

540.1 

4.0 

3.0 

2.0 

W 

V ?9.3 

533.5 

4.0 

3.0 

2.5 

6 

10052.9 

526.8 

4.0 

3.0 

3.0 

7 

9926.4 

520.2 

4.0 

3.0 

3.5 

8 

9800.0 

513.6 

4.0 

3.0 

4.0 

9 

9673.6 

507.0 

4.0 

3.0 

4.5 

10 

9547.2 

500.3 

4.0 

3.0 

5.0 

11 

9420.7 

493.7 

4.0 

3.0 

5.5 

12 

9294.3 

487.1 

'.0 

3.0 

6.0 

13 

9167.9 

480.5 

4.0 

3.0 

6.5 

14 

9041.5 

473.8 

4.0 

3.0 

7.0 

15 

8915.0 

467.2 

4.0 

3.0 

7.5 

16 

8788.6 

460.6 

4.0 

3.0 

S.O 

17 

8662.2 

454.0 

4.0 

3. C 

8.5 

18 

8535.7 

447.3 

4.0 

3.0 

9.0 

19 

8409.3 

440.7 

4.0 

3.0 

9.5 

20 

8282.9 

434.1 

4.0 

3.0 

10.0 

21 

8156.5 

427.5 

4.0 

3.0 

10.5 

22 

8030.0 

420.8 

4-0 

3.0 

11.0 

23 

7903.6 

414.2 

4.0 

3.0 

11.5 

24 

7777.2 

407.6 

4.0 

3.0 

12.0 

25 

7650.8 

401.0 

4.0 

3.0 

12.5 

26 

7524.3 

394.3 

4.0 

3.0 

13.0 

27 

7397.9 

387.7 

4.0 

3.0 

13.5 

28 

7271.5 

381.1 

4.0 

3.0 

14.0 

29 

7145.1 

374.5 

4.0 

3.0 

14.5 

30 

7018.6 

367.8 

4.0 

3.0 

15.0 

31 

6892.2 

361.2 

4.0 

3.0 

15.5 

32 

6765.8 

354.6 

4.0 

3.0 

16.0 

33 

6639.4 

347.9 

4.0 

3.0 

16.5 

34 

6512.9 

341.3 

4.0 

3.0 

17.0 

35 

6386.5 

334.7 

4.0 

3.0 

17.5 

36 

6260.1 

328.1 

4.0 

3.0 
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18.0 

37 

6133.6 

321.6 

14.5 

36 

6007.2 

31A.6 

19.0 

39 

5460.6 

306.2 

19.5 

AO 

575A.A 

301.6 

20.0 

A1 

5627.9 

294.9 

20.5 

A2 

5501.5 

263.3 

23.0 

A3 

5375. 2 

261.7 

21.5 

AA 

82 Ad. 7 

275.1 

22.0 

A5 

S122.2 

266 A 

22.5 

A6 

4999.0 

261.6 

23.0 

A7 

A 869. A 

255.2 

23.5 

A6 

A7A3.0 

246. 6 

2A.0 

A9 

4610.5 

241.9 

2A.5 

50 

AA90.1 

235.3 

25.0 

SI 

A363.7 

228. 7 

25.5 

52 

A237.2 

222,1 

26.0 

53 

A110. 6 

215. A 

26.5 

SA 

396A.A 

208.6 

27.0 

55 

3656.0 

202.2 

27.5 

56 

3731. 5 

195.6 

20.0 

57 

3605.X 

166.9 

26.5 

56 

3A78.7 

162.3 

29.0 

59 

3352.5 

175. 7 

29.5 

60 

3225.6 

169.1 

30.0 

61 

3099. A 

162. A 

30.5 

62 

2973.0 

1SS. 6 

31.0 

63 

2846.6 

149. 2 

31.5 

6A 

2720.X 

142.6 

32.0 

65 

2593.7 

135.9 

32.5 

66 

2A67.3 

129.3 

33.0 

67 

23A0.9 

122.7 

33.5 

68 

22X4. A 

116.1 

SA.O 

69 

C066.0 

109. A 

3A.5 

70 

X96X.6 

102.6 

35.0 

71 

1635.X 

96.2 

35.5 

72 

1706.7 

89.5 

36.0 

73 

1562.3 

62.9 

36.5 

7A 

1455.9 

76.5 

37.0 

75 

1329. A 

69.7 

37.5 

76 

1203.0 

*>3.0 

36.0 

77 

1076. 6 

56. A 

36.5 

7* 

950.2 

49. 6 

39.0 

79 

823.7 

A3. 2 

39.5 

60 

697.3 

36.5 

AO.O 

61 

570.9 

29.9 

AO. 5 

62 

AAA. 5 

23.3 

A1.0 

63 

3X6.0 

16.7 

A1.5 

6A 

191.6 

10.0 

A2.0 

65 

65.2 

3. A 


4.0 

4. 

4. 

4 . 
4 . 
A. 
4. 
A. 
A. 

A. 

A. 

A. 

A. 

A. 

A. 

A 

A. 

A. 

A. 

A. 

A. 

A. 

A. i 

A. i 

A.i 

A. I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.I 

A.( 

A.I 

A.I 

A.I 


fo 

u> 
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NASA LEWIS RESEARCH CENTER 
NASA 6ASR »CI3E NOODLE OUTPUT 

— — — — — 

LEAP36/TFE731 NOISE PREDICTION AT FARM APPROACH CONDITION 

NOISE SOURCE : F/NI •* DISTANCE * 100.0 •• ONE-THIRD OCTAVE BA»« AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

1/3 OCTAVE 301*0 PRESSURE LEVEL. DIA SOUND 

BAND CENTER MIKE LOCATIONS IN DEGREES POWER 


FREQUENCY 

10 . 

20 . 

30 . 

40 . 

50 . 

00 . 

70 . 

60 . 

00 . 

100 . 

110 . 

120 . 

130 . 

140 . 

150 . 

100 . 

LEVEL . 96 




*•*»»• 



20.0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 

25 . 0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 

31. 5 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 

40.0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 

50.0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 

03.0 

5.4 

5.2 

4.6 

4.4 

3.6 

3.2 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.0 

00.0 

5.0 

5.7 

5.5 

5.3 

4.0 

3.6 

2.7 

1.0 

1.1 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

53.0 

100.0 

7.0 

6.4 

6.4 

6.5 

7.4 

6.1 

4.5 

3.0 

1.6 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

54.9 

125.0 

12.6 

13.7 

13.0 

14.2 

12.7 

10.0 

8.7 

0.4 

4.1 

2.1 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

59.3 

100.0 

10.1 

20.3 

20.5 

20.0 

10.4 

17.5 

15.4 

12.5 

0.3 

5.0 

2.0 

0.3 

0.0 

0.0 

0.0 

0.0 

05.7 

200.0 

20.4 

27.0 

27.8 

26.1 

20.5 

24.4 

21.8 

16.7 

15.1 

11.2 

0.0 

2.0 

0.0 

0.0 

0.0 

0.0 

72.0 

250.0 

32.8 

33.0 

34.1 

34.4 

32.0 

30.5 

27.6 

24.0 

21.0 

10.0 

11.6 

0.7 

2.5 

0.0 

0.0 

0.0 

76.6 

315.0 

38.8 

30.0 

40.1 

40.3 

38.5 

30.3 

33.7 

30.5 

20.6 

22.0 

17.4 

11.6 

0.5 

2.2 

0.0 

0.0 

64.6 

400.0 

44.0 

45.7 

45.0 

40.1 

44.3 

42.1 

30.5 

30.2 

32.4 

26.1 

22.6 

17.0 

11.2 

5.9 

1.0 

0.0 

90.0 

500.0 

50.3 

51.4 

51.5 

51.0 

40.7 

47.4 

44.5 

41.2 

37.3 

32.0 

27.0 

21.7 

15.6 

10.1 

4.9 

0.6 

90.0 

030.0 

55.2 

50.3 

50.3 

50.4 

54.5 

52.2 

40.3 

45 .) 

42.0 

37.0 

32.2 

20.3 

20.3 

14.5 

6.6 

3.7 

100.9 

800.0 

50.0 

01.0 

01.0 

01.1 

50.2 

50.7 

53.0 

50.4 

40.5 

42.0 

30.5 

30.5 

24.4 

18.5 

12.5 

6.9 

105.5 

1000.0 

04.4 

05.4 

05.4 

05.4 

03.4 

00.0 

57.0 

54.3 

50.3 

45.7 

40.1 

34.1 

26.0 

21.9 

15.9 

10.1 

109.9 

1250. 0 

08.3 

00.2 

00.2 

00.2 

07.1 

04.5 

01.4 

57.6 

53.7 

40.1 

43.5 

37.5 

31.4 

25.4 

19.4 

13.4 

113.0 

1000.0 

71.7 

72.7 

72.0 

72.5 

70.5 

07.0 

04.0 

01.3 

57.1 

52.4 

40.6 

40.0 

34.4 

26.3 

22.2 

16.2 

117.1 

2000.0 

75.1 

70.1 

70.0 

75.6 

73.7 

71.0 

67.6 

04.0 

50.6 

55.0 

49.3 

43.1 

30.9 

30.7 

24.0 

16.5 

120.4 

2500.0 

77.6 

78.7 

76.0 

76.4 

70.2 

73.4 

70.2 

00.4 

02.1 

57.3 

SI. 5 

45.3 

39.6 

30.9 

24.6 

16.9 

123.1 

3150.0 

60.1 

61.0 

80.6 

60.0 

76.4 

75.0 

71.2 

07.7 

04.1 

60.3 

55.6 

51.2 

40.6 

40.0 

42.0 

37.3 

125.4 

4000.0 

81.0 

62.0 

63.0 

63.2 

61.7 

60.1 

60.7 

76.1 

73.7 

06.5 

62.6 

50.7 

50.1 

39.2 

32.3 

25.7 

129.4 

5000.0 

88.4 

80.0 

60.3 

68.0 

80.6 

63.8 

77.3 

72.4 

07.0 

61.4 

55.0 

48.2 

41.0 

34.7 

26.0 

22.6 

133.9 

0300.0 

85.1 

65.6 

65.4 

64.6 

62.1 

70.0 

75.0 

71.3 

07.7 

03.0 

59.5 

55.0 

50.6 

51.1 

40.5 

41.6 

130.1 

6000 . 0 

85.3 

80.3 

80.4 

60.0 

65.2 

83.0 

64.0 

62.2 

77.6 

72.4 

00.5 

00.3 

53.5 

40.3 

33.2 

20.4 

133.6 

10000.0 

01.0 

02.0 

02.5 

02.0 

60.6 

80.0 

78.3 

73.1 

07.7 

02.0 

57.2 

51.9 

47.0 

44.6 

42.2 

37.0 

136.1 

12500.0 

65.3 

80.0 

85.5 

65.1 

62.0 

60.0 

eo.o 

76.1 

73.6 

66.6 

63.4 

57.9 

52.4 

45.5 

40.2 

35.1 

133.0 

10000.0 

67.4 

88.0 

66.3 

87.0 

65.0 

63.3 

70.0 

75.1 

70.0 

64.5 

56.0 

52.7 

47.0 

41.5 

30.1 

30.9 

130.5 

20000.0 

84.0 

65.5 

84.0 

64 3 

61.0 

76.0 

75.5 

71.0 

00.5 

01.0 

55.0 

49.0 

43.1 

37.5 

32.0 

20.6 

134.3 


OF POOR QUALfTY 
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OAf 20-20K ) 
LINEAR 

96.4 

97.5 

97.2 

96.0 

99.7 

92.0 

69.3 

66.1 

61.6 

76.9 

70.6 

65.0 

59.1 

59.6 

50.0 

95.1 

143.6 

A-SCALE 

99.7 

95.0 

95.5 

95.2 

93.1 

90.5 

60.0 

69.6 

60.9 

75.3 

69.7 

63.9 

58.0 

59.1 

99.3 

99.5 

191.2 

♦♦♦♦♦♦♦♦♦♦ 
OA< 50-10K ) 
LINEAR 

95.0 

96.2 

95.9 

95,5 

93.5 

90.7 

67.9 

69.7 

60.3 

75.1 

69.5 

63.6 

57.6 

53.9 

69 2 

99.9 

141.4 

A-SCALE 

99.5 

95.9 

95.1 

99.0 

92.7 

90.1 

67.5 

69.3 

79.9 

79.6 

69.2 

63.9 

57.9 

53.6 

99.0 

99.2 

140.5 

PERCEIVED 
NOISE LEVL 
PNL 

106.1 

107.2 

107.0 

106.7 

109.6 

101.9 

99.3 

96.1 

91.6 

66.6 

61.2 

75.9 

69.2 

66.1 

61.1 

56.0 


PNLTC 

107.2 

100.9 

100.1 

107,0 

105.7 

102.5 

101.9 

96.6 

99.6 

69.9 

62.9 

76.9 

70.7 

69,9 

65.6 

61.1 



»»»»»3TATIC LEVELS AT AMBIENT CORRECTED TO FAA STD OAT COWITIONS <77 060 f» 70 PCT RH) FOR FLTOVER PREDICTIONS ONLT 


ORIGINAL PAGE ft 
OF POOR QUALITY 



NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MOOULE OUTPUT 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 APPROACH CONDITION 

NOISE SOURCE 3 FAND •• DISTANCE 3 100.0 «» ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. 50. 

SOUND 

60. 

PRESSURE LEVEL .08 
70. 00. 90. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

SOUND 
POWER 
LEVEL ,DB 


20.0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

MtftffttfK 

1.0 

0.3 

*»#«»«« 

0.0 

0.0 

0.0 

0.0 

0.0 

ttfUJHHHI 

0.0 

52.5 


25.0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 


31.5 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 


60.0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.4 

1.7 

1.0 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 


50.0 

5.3 

5.1 

4.7 

4.2 

3.7 

3.0 

2.4 

1.7 

1.0 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.5 


63.0 

i.3 

5.1 

4.7 

4.2 

3.7 

3.1 

2.4 

1.8 

1.4 

1.2 

1.3 

1.5 

1.5 

0.4 

0.0 

0.0 

52.9 


80.0 

5.3 

5.1 

4.7 

4.3 

3.7 

3.1 

2.6 

2.5 

3.0 

4.1 

5.2 

6.1 

6.5 

5.2 

2.3 

0.2 

54.7 


100.0 

5.3 

5.1 

4.7 

4.3 

3.8 

3.6 

3.8 

5.2 

7.3 

9.5 

11.3 

12.5 

13.1 

11.4 

7.9 

4.6 

59.3 


125.0 

5.3 

5.1 

4.8 

4.5 

4.4 

5.2 

7.3 

10.3 

13.5 

16.2 

18.2 

19.5 

20.2 

18.8 

15.1 

11.4 

65.6 

$S 

160.0 

5.3 

5.2 

5.1 

5.3 

6.6 

9.3 

13.5 

17.3 

20.7 

23.4 

25.3 

26.5 

27.1 

25.3 

21.5 

17.7 

72.6 

200.0 

5.5 

5.6 

6.3 

8.1 

11.2 

15.3 

19.8 

23.6 

27.0 

29.6 

31.4 

32.6 

33.2 

31.4 

27.5 

23.7 

78.7 

n % 

250.0 

6.1 

7.1 

9.3 

12.6 

16.8 

21.2 

25.8 

29.6 

33.0 

35.6 

37.4 

38.5 

39.1 

37.3 

33.4 

29.5 

64.7 


315.0 

7.9 

10.4 

13.9 

18.1 

22.5 

27.1 

31.7 

35.5 

38.8 

41.4 

43.1 

44.3 

44.6 

43.0 

39.1 

35.2 

90.4 

X s 

400.0 

11.5 

15.2 

19.3 

23.7 

28.2 

32.8 

37.5 

41.2 

44.4 

46.9 

48.6 

49.6 

50.0 

46.1 

44.2 

40.2 

95.6 

5B_r* 

500.0 

16.4 

20.5 

24.8 

29.2 

33.7 

38.1 

42.5 

46.2 

49.3 

51.8 

53.4 

54.4 

54.8 

52.9 

48.9 

44.9 

100.6 


630.0 

21.1 

25.3 

29.7 

34.1 

38.5 

42.9 

47.3 

50.9 

54.0 

56.4 

58.0 

59.0 

59.3 

57.5 

53.5 

49.5 

105.3 

£ 2 

600.0 

25.7 

30.0 

34.3 

38.7 

43.1 

47.5 

51.9 

55.5 

58.5 

60.8 

62.3 

63.2 

63.5 

61.4 

57.4 

53.4 

109.5 

is 

1000.0 

30.2 

34.5 

38.8 

43.1 

47.3 

51.6 

55.9 

59.3 

62.3 

64.5 

65.9 

66.6 

67.0 

64.9 

60.9 

56.9 

113.2 

1250.0 

34.0 

38.3 

42.5 

46.8 

51.0 

55.2 

59.4 

62.8 

65.7 

67.9 

69.4 

70.2 

70.4 

68.4 

64.4 

60.3 

116.7 

3a 

1600.0 

37.4 

41.7 

45.9 

50.2 

54.4 

58.6 

62.9 

66.3 

69.1 

71.2 

72.6 

73.3 

73.5 

71.3 

67.2 

63.1 

119.9 

2000.0 

40.8 

45.1 

49.3 

53.5 

57.6 

61.7 

65.8 

69.0 

71.8 

73.9 

75.1 

75.8 

75.9 

73.7 

69.6 

65.5 

122.5 


2500.0 

43.5 

47.7 

51.9 

56.0 

60.1 

64.2 

68.2 

71.4 

74.1 

76.1 

77.3 

78.0 

78.1 

75.5 

71.4 

67.3 

124.8 


3150.0 

45.8 

50.0 

54.2 

58.2 

62.3 

66.3 

69.7 

73.1 

76.1 

78.5 

80.0 

80.8 

81.1 

80.1 

76.2 

72.4 

127.8 


4000.0 

47.6 

51.9 

56.3 

60.8 

65.3 

69.9 

75.9 

79.0 

81.6 

83.2 

83.5 

83.4 

82.9 

79.5 

75.1 

70.9 

131.2 


5000.0 

54.9 

58.9 

62.7 

66.4 

69.7 

72.9 

74.5 

76.9 

79.0 

80.5 

81.5 

62.0 

82.0 

79.5 

75.3 

71.2 

129.6 


6300.0 

50.9 

54.8 

58.7 

62.4 

66.2 

70.0 

73.6 

76.8 

79.7 

82.1 

83.5 

84.3 

84.6 

83.8 

79.9 

76.1 

131.9 


8000.0 

51.0 

55.3 

59.7 

64.2 

68.7 

73.3 

79.7 

82.7 

85.2 

86.5 

86.5 

86.1 

85.3 

81.1 

76.6 

72.2 

134.9 


10000.0 

58.2 

62.2 

65.8 

69.4 

72.6 

75.4 

75.6 

77.7 

79.7 

81.3 

82.4 

62.9 

82.9 

81.7 

77.7 

73.7 

131.9 


12500.0 

51.0 

55.0 

58.8 

62.7 

66.7 

70.8 

76.6 

#9.5 

82.0 

83.5 

83.8 

83.7 

83.2 

80.2 

75.9 

71.8 

133.7 


16000.0 

53.9 

57.8 

61.6 

65.3 

68.8 

72.1 

74.6 

76.9 

79.0 

80.2 

80.6 

80.5 

80.1 

77.5 

73.2 

69.0 

132.1 


20000.0 

50.8 

54.7 

58.3 

61.6 

65.1 

68.4 

71.7 

74.1 

76.1 

77.4 

77.9 

77.9 

77.5 

74.9 

70.5 

66.3 

130.7 
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0A( 20-20K ) 


LINEAR 

62.7 

66.7 

70.5 

74.3 

77.9 

81.5 

85.2 

88.0 

90.5 

92.1 

92.7 

92.8 

92.6 

90.3 

86.2 

82.1 

141.7 

A-SCALE 
♦♦♦♦♦♦♦♦♦♦ 
OA( 50-10K ) 

60.9 

64.9 

68.8 

72.7 

76.4 

80.1 

84.0 

86.9 

89.4 

91.1 

91.8 

92.0 

91.9 

89.7 

85.6 

81.6 

140.2 

LINEAR 

61.3 

65.4 

69.2 

73.0 

76.7 

80.2 

83.9 

66.7 

89. T 

90.9 

91.6 

91.6 

91.6 

89.5 

85.4 

81.3 

139.9 

A-SCALE 
♦♦♦♦♦♦♦♦♦♦ 
PERCEIVED 
NOISE LEVL 

60. 5 

64.5 

68.4 

72.3 

76.0 

79.7 

83.6 

86.5 

89.0 

90.7 

91.5 

91.7 

91.6 

69.4 

85.3 

81.3 

139.6 

PNL 

72.5 

76.6 

80.5 

84.3 

88.0 

91.5 

95.4 

98.4 

101.1 

102.8 

103.5 

103.7 

103.5 

101.7 

97.8 

73.8 


PNLTC 

76.4 

78.4 

81.6 

85.4 

88.9 

92.2 

96.3 

99.3 

102.0 

103.6 

104.1 

104.1 

103.6 

102.3 

98.4 

94.7 



*****3TATIC LEVELS AT AMBIENT CORRECTED TO FAA STD OAT CONDITIONS (77 DEG F, 70 PCT PH) FOR FLYOVER PREDICTIONS ONLY 
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NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MOOULE OUTPUT 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 APPROACH CONDITION 

##«»*••»»•«*»*» *■»••« ■••«•«•••••«»••«*« «*••»* «•*••• ••••••« ***•••* •••*•»••»•»••»«•••*••»* «**«•«••«*•• »*!«»«« «#«**»*»» **»**»*#*»»»»**# 

NOISE SOURCE: COMB ** DISTANCE = 100.0 «* ONE-THIRO OCTAVE BA>« AIO OVERALL ENGINE vGMPONCNT SOURCE NOISE LEVEL SUMMARY 

••»••»***•*»••»•**»*••++*••***••*****••**•***»» ••<■»»»**»*•«»•»•««••*•*•••«•»•*••••»»• j.' i *•*•<> <t**iii,*»**»* ***»»••■> »•*»»««»«*•«*■•«-• 

1/3 OCTAVE SOUND PRESSURE LEVEL, OB SOUND 

BAtO CENTER MIKE LOCATIONS IN DEGPEE3 POWER 


FREQUENCY 

10. 

20. 

30. 

40. 

50. 

60. 

70. 

80. 

90. 

100. 

110 

120. 

130. 

140. 

150. 

160. 

LEVEL 







«•« »»•**»**• 

*»»»*» 

«»•»*« 


>««»«*« 


**«•*•*•*•*»«•*• 


20.0 

26.6 

30.3 

31.9 

33.5 

35.4 

36.6 

37. e 

39.0 

40.9 

42.5 

43.5 

44.2 

44.4 

44.4 

44.3 

44.3 

92.1 

25.0 

32.6 

34.3 

35.9 

37.6 

39.4 

<0.7 

41.8 

43.1 

44.9 

46.6 

47.6 

48.3 

48.5 

48.6 

48.4 

48.5 

96.2 

31.5 

36.7 

36.4 

40.0 

41.6 

43.5 

44.6 

45.9 

47.2 

49.1 

50.7 

51.6 

52.5 

52.7 

52.9 

52.8 

52.9 

100.4 

40.0 

40.8 

42.5 

44.1 

45.8 

47.7 

49.0 

50.3 

51.6 

53.4 

55.1 

56.1 

56.8 

57.0 

57.2 

57.1 

57.1 

104.7 

50.0 

45.2 

46.9 

46.5 

50.1 

52.1 

53.3 

54.6 

55.6 

57.6 

59.1 

60.0 

60.6 

60.7 

60.6 

60.4 

60.4 

108.5 

63.0 

49.3 

51.0 

52.6 

54.1 

55.9 

57.1 

56.0 

59.1 

60.6 

62.4 

61.3 

63.9 

64.0 

64.1 

63.9 

63.9 

111.9 

ao.o 

52.6 

54.3 

55.6 

57.4 

59.2 

60.3 

61.4 

62.6 

64.3 

65.8 

66.7 

67.3 

67.4 

67.5 

67.3 

67.3 

115.3 

100.0 

56.1 

57.8 

59.3 

60.8 

62.6 

63.7 

6< .9 

65.9 

67.6 

69.0 

69.6 

70.3 

70.2 

70.0 

69.7 

69.7 

118.3 

125.0 

59.4 

61.1 

62.5 

64.0 

65.7 

66.7 

67.4 

68.4 

70.0 

71.4 

72.2 

72.7 

72.6 

72.7 

72.4 

72.4 

120.6 

160.0 

61.8 

63.4 

64.9 

66.4 

66.1 

69.1 

70.0 

71.0 

72.6 

74.0 

74.6 

75.3 

75.2 

75.3 

75.0 

74.9 

123.4 

200.0 

64.5 

66.1 

67.6 

69.0 

70.7 

71.7 

72.7 

73.6 

75.1 

76.4 

77.0 

77.3 

77.1 

76.8 

76.4 

76.3 

125.5 

250.0 

67.0 

66.6 

70.0 

71.4 

72.9 

73.7 

74.2 

75.0 

76.3 

77.5 

78.1 

78.3 

78.1 

78.1 

77.7 

77.5 

126.8 

315.0 

66.3 

69.8 

71.2 

72.5 

73.9 

74.7 

75.5 

76.2 

77.4 

76.4 

78.7 

78.8 

76.3 

77.8 

77.2 

77.0 

127.4 

400.0 

69.4 

70.9 

72.2 

73.3 

74.6 

75.1 

75.3 

75.7 

76.6 

77.4 

77.6 

77.6 

77.1 

76.6 

76.0 

75.7 

126.6 

500.0 

66.6 

70.2 

71.3 

72.3 

73.5 

73.9 

74.0 

74.3 

75.2 

76.0 

76.1 

76.0 

75.5 

75.1 

74.5 

74.1 

125.3 

630.0 

67.4 

68.8 

69.9 

70.9 

72.0 

72.3 

72.6 

72.6 

73.6 

74.3 

74.3 

74.1 

73.4 

72.7 

72.0 

71.7 

123.5 

600.0 

65.8 

67.2 

68.2 

69.1 

70.1 

70.3 

70.2 

70.3 

71.0 

71.6 

71.5 

71.3 

70.6 

70.0 

69.3 

68.9 

121.0 

1000.0 

63.2 

64.6 

65.6 

66.4 

67.4 

67.5 

67.5 

67.6 

68.3 

68.8 

68.7 

68.5 

67.8 

67.3 

66.6 

66.2 

118.3 

1250.0 

60.5 

61.8 

62.8 

63.6 

64.6 

64.7 

64.6 

64.6 

65.5 

65.9 

65.7 

65.4 

64.5 

63.6 

62.9 

62.4 

1154 

1600.0 

57.7 

59.0 

59.9 

60.7 

61.5 

61.5 

61.1 

61.0 

61.5 

61.9 

61.6 

61.2 

60.4 

59.7 

58.9 

58.5 

111.7 

2000.0 

53.8 

55.1 

55.9 

56.7 

57.4 

57.4 

57.2 

57.1 

57.6 

56.0 

57.8 

57.5 

56.7 

56.2 

55.4 

55.0 

107.9 

2500.0 

49.8 

51.1 

52.0 

52.8 

53.6 

53.6 

53.6 

53.6 

54.2 

54.6 

54.5 

54.1 

53.4 

52.8 

52.0 

51.6 

104.5 

3150.0 

46.4 

47.7 

48.6 

49.4 

50.2 

50.3 

50.2 

50.1 

50.7 

51.0 

50.8 

50.4 

49.5 

48.7 

47.9 

47.4 

101.0 

4000.0 

42.8 

44.1 

45.0 

45.7 

46.5 

46.4 

46.1 

*6.0 

46.4 

46.7 

46.5 

46.0 

45.2 

44.5 

43.7 

43.3 

97.1 

5000.0 

38.7 

39.9 

40.6 

41.5 

42.2 

42.2 

42.0 

41.8 

42.3 

42.6 

42.3 

*1.9 

41.0 

40.3 

39.5 

39.0 

93.0 

6300.9 

34.4 

35.7 

36.5 

37.2 

37.9 

37.9 

37.7 

37.5 

37.9 

36.1 

37.8 

37.2 

36.3 

35.3 

34.5 

34.0 

88.8 

6000.0 

29.9 

31.1 

31.9 

32.6 

33.2 

33.0 

32.5 

32.3 

32.6 

32.7 

32.4 

31.8 

30.9 

30.1 

29.2 

28.7 

64.1 

10000.0 

24.4 

25.7 

26.4 

27.0 

27.7 

27.5 

27.1 

26.9 

27.2 

27.4 

27.0 

26.5 

25.5 

24.8 

23.9 

23.4 

79.2 

12500.0 

18.8 

20.0 

20.8 

21.4 

22.0 

21.6 

21.5 

21.2 

21.5 

21.6 

21.1 

20.5 

19.4 

16.3 

17.4 

16.8 

74.2 

16000.0 

12.6 

13.8 

14.5 

15.1 

15.6 

15.3 

14.5 

14.1 

14.3 

14.3 

13.8 

13.2 

12.1 

11.3 

10.4 

9.9 

68.7 

20000.0 

5.4 

6.6 

7.3 

7.8 

6.3 

7.9 

7.6 

7.2 

7.4 

7.5 

7.0 

6.4 

5.4 

4.5 

3.6 

3.0 

63.0 


ORIGINAL PAQE IS 
OF POOR QUALITY 
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0A( 20-20K I 


LINEAR 

76.8 

78.3 

79.5 

80.6 

82.0 

82.5 

63.0 

83.6 

86.7 

85.7 

86.1 

86.2 

65.9 

85.6 

85.1 

86.9 

136.9 

A-SCALE 

73.1 

76.5 

75.6 

76.7 

77.8 

78.2 

78.6 

78.7 

79.7 

80.6 

80.6 

80.5 

80.0 

79.5 

78.9 

78.6 

129.7 

♦♦♦♦♦♦♦♦♦♦ 
OA( 50-10K ) 
LINEAR 

76.8 

78.3 

79.5 

80.6 

82.0 

82.5 

83.0 

83.6 

86.7 

85.7 

86.1 

86.2 

85.9 

85.6 

85.1 

86.9 

136.9 

A-SCAlE 


76.5 

75.6 

76.7 

77.6 

78.2 

78.6 

78.7 

79.7 

60.6 

80.6 

80.5 

80.0 

79.5 

78.9 

76.6 

129.7 

♦♦♦♦♦♦♦♦♦♦ 
PERCEIVED 
NOISE LEVL 
PNL 

82.6 

86.1 

85.3 

86.6 

87.6 

88.1 

88.6 

88.8 

89.8 

90.6 

90.8 

90.8 

90.3 

89.8 

89.2 

89.0 


PNLTC 

82.7 

86.2 

85.6 

86.5 

87.7 

88.2 

88.5 

88.9 

89.9 

90.7 

90.9 

90.9 

90.6 

69.9 

89.6 

89.1 



««***STATIC LEVELS AT AMBIENT CORRECTED TO FAA STD OAT CONDITIONS <77 DEG F, 70 PCT RH) FOR FLYOVER PREDICTIONS ONLY 


ORIGINAL PAGE 13 
OF POOR QUALITY 
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NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MOOULE OUTPUT 

TFE731/LEAR36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 

**«»«« »*»**««tf**«***««*»tt«***»««ft**««»tf«*****tttf*«tf«*»ft*»«*ft**«*»tf «««*«**** 

NOISE SOURCE= JET ** DISTANCE = 100.0 ** ONE-THJPD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 


1/3 OCTAVE 



SOUND 

PRESSURE LEVEL. OB 

SOUND 

BAKE CENTER 

MIKE 

LOCATIONS IN DEGREES 



POWER 

FREQUENCY 

10. 

20. 30. AO. SO. 

60. 

70. 80. 90. 100.. 110. 120. 130. 140. 150. 160. 

LEVEL, DB 


*«**«*<( **«««««*«•*«*«««**«*«« 


20.0 

57.3 

57.4 

57.6 

57.8 

58.1 

58.4 

58.8 

59.3 

59.8 

60.4 

61.0 

61.6 

64.0 

68.0 

70.4 

70.5 

114.0 

25.0 

59.4 

59.5 

59.7 

59.9 

60.2 

60.6 

61.0 

61.4 

62.0 

62.5 

63.1 

63.8 

66.3 

70.9 

73.2 

72.6 

116.4 

31.5 

61.7 

61.8 

61.9 

62.1 

62.4 

62.8 

63.2 

63.7 

64.2 

94.8, 

65.4 

66.0 

69.1 

73.8 

75.5 

74.3 

118.7 

40.0 

64. C 

64.1 

64.3 

64.5 

64.8 

65.1 

65.5 

66.0 

66.5 

67.1 

67.7 

68.3 

71.5 

75.8 

77.2 

75.9 

120.7 

50.0 

65.9 

66.0 

6.2 

66.4 

66.6 

67.0 

67.4 

67.8 

68.4 

68.9 

69.5 

70.2 

73.2 

77.0 

78.5 

77.4 

122.3 

63.0 

67.5 

67.6 

67.7 

67.9 

68.2 

68.5 

68.9 

69.4 

69.9 

70.4 

71.0 

71.8 

74.9 

78.1 

79.5 

78.6 

123.6 

80.0 

68.7 

68.8 

68.9 

69.1 

69.4 

69.7 

70.1 

70.6 

71.1 

71.6 

72.2 

73.3 

76.4 

79.2 

80.3 

79.2 

124.6 

100.0 

64.7 

69.7 

69.9 

70.1 

70.4 

70.7 

71.1 

71.5 

72.0 

72.5 

73.1 

74.5 

77.3 

79.5 

80.4 

79.0 

125.2 

125.0 

70.5 

70.6 

70.7 

70.9 

71.2 

71.5 

71.9 

72.3 

72.8 

73.4 

73.9 

75.6 

77.9 

79.3 

79.8 

78.0 

125.4 

160.0 

71.2 

7i . 3 

71.5 

71.7 

71.9 

72.2 

72.6 

73.1 

73.5 

74.1 

74.6 

76.2 

78.0 

78.8 

78.6 

76.1 

125.4 

200.0 

71.7 

71.8 

71.9 

72.1 

72.4 

72.7 

73.1 

73.5 

74.0 

74.5 

75.0 

76.5 

77.6 

77.9 

77.1 

74.3 

125.3 

250.0 

72.0 

72.1 

72.2 

72.4 

72.7 

73.0 

73.3 

/3.8 

74.2 

74.8 

75.3 

76.4 

76.8 

76.5 

75.5 

72.5 

125.1 

315.0 

72.2 

72.2 

72.4 

72.6 

72.8 

73.1 

73.5 

73.9 

74.4 

74.9 

75.4 

76.2 

76.0 

75.1 

73.6 

70.7 

124.8 

400.0 

72.1 

72.1 

72.3 

72.5 

72.7 

73.0 

73.4 

73.8 

74.3 

74.8 

75.3 

75.8 

75.0 

73.6 

72.1 

66.7 

124.4 

500.0 

7J .9 

72.0 

72.1 

72.3 

72.6 

72.9 

73.2 

73.6 

74.1 

74.6 

75.1 

75.3 

73.9 

72.2 

70.4 

67.0 

124.1 

630.0 

71.5 

71.6 

71.7 

71.9 

72.1 

72.4 

72.8 

73.2 

73.7 

74.2 : 

74.7 

74.6 

72.8 

70.7 

68.7 

65.1 

123.5 

800.0 

70.9 

71.0 

71.1 

71.3 

71.5 

71.8 

72.1 

72.6 

73.0 

73.5 

74.0 

73.7 

71.6 

69.2 

67.0 

63.2 

122.8 

1090.0 

70.2 

70.3 

70.4 

70.6 

70.8 

71.1 

71.5 

71.9 

72.3 

72.8. 

73.4 

72.8 

70.4 

67.8 

65.3 

61.4 

122.0 

1250.0 

69.5 

69.6 

69.7 

69.9 

70.1 

70.4 

70.8 

71.2 

71.6 

72.1 

72.6 

71.9 

69.3 

66.4 

63.7 

59.6 

121.3 

1600.0 

68.5 

68.6 

66.7 

68.9 

69.1 

69.4 

69.8 

70.2 

70.6 

71.1 

71.6 

70.8 

68.0 

64.9 

61.9 

57.6 

120.3 

2000.0 

67.6 

67.6 

67.7 

67.9 

68.2 

68.4 

68.8 

69.2 

69.6 

70.1 

70.6 

69.7 

66.8 

63.5 

60.2 

55.9 

119.4 

2500.0 

66.5 

66.6 

66.7 

66.9 

67.1 

67.4 

67.7 

68.1 

68.6 

69.1 

69.6 

68.6 

65.6 

62.0 

58.6 

54.1 

116.4 

3150.0 

65.4 

65.5 

65.6 

65.8 

66.0 

66.3 

66.6 

67.0 

67.5 

68.0 

68.5 

67.5 

64.3 

60.6 

56.9 

52.2 

117.4 

4000 . 0 

64.2 

64.3 

64.4 

64.6 

64.8 

65.1 

65.5 

65.9 

66.3 

66.8 

67.3 

66.2 

63.0 

59.1 

55.1 

50.3 

116.4 

5000.0 

63.1 

63.1 

63.3 

63.4 

63.7 

63.9 

64.3 

64.7 

65.1 

65.6 

66.1 

65.1 

61.6 

57.7 

53.5 

48.5 

115.3 

6300.0 

61.9 

61.9 

62.1 

62.2 

62.5 

62.6 

63.1 

63.5 

64.0 

64.4 

64.9 

63.9 

60.5 

56.2 

51.8 

46.7 

114.3 

8000.0 

60.7 

60.8 

60.9 

61.1 

61.3 

61.6 

61.9 

62.3 

62.8 

63.3 

63.8 

62.7 

59.2 

54.7 

50.0 

44.8 

113.5 

10000.0 

59.6 

59.6 

59.7 

59.9 

60.1 

60.4 

60.8 

61.2 

61.6 

62.1 

62.6 

61.5 

58.0 

53.3 

48.4 

43.0 

112.9 

12500.0 

58.4 

58.5 

58.6 

58.8 

59.0 

59.3 

59.6 

60.0 

60.5 

60.9 

61.5 

60.3 

56.8 

51.9 

46.8 

41.2 

112.6 

16000.0 

57.1 

57.2 

57.3 

57.5 

57.7 

58.0 

58.3 

38.7 

59.2 

59 7 

60.2 

59.1 

55 5 

50.3 

44.9 

39.2 

112.7 

20000.0 

55.9 

56.0 

56.1 

56.3 

56.5 

56.8 

57.2 

57.6 

58.0 

58.5 

59.0 

57.9 

34.3 

46.9 

43.3 

37.4 

112.9 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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0A( 20-20K ) 


LINEAR 

63.3 

63.3 

63.5 

63.7 

83.9 

84.2 

64.6 

85.0 

65.5 

86.0 

86.5 

87.0 

87.6 

88.7 

89.2 

87.5 

136.7 

A-SCALE 
+♦*«**«+** 
OA< 50-10K 1 

79.9 

79.9 

80.1 

60.2 

60.5 

60.6 

61.1 

81.5 

62.0 

62.5 

63.0 

62.7 

80.9 

79.0 

77.3 

74.1 

132.0 


LINEAR 

83.1 

63.2 

83.3 

83.5 

63.8 

84.1 

64.4 

64.6 

85.3 

65.8 

86.4 

86.9 

87.4 

88.3 

88.5 

66.7 

136.4 

A-SCALE 

79.9 

79.9 

60.0 

80.2 

80.5 

60.8 

81.1 

61.5 

62.0 

82.5 

63.0 

62.6 

60.8 

79.0 

77.3 

74.1 

131.9 


♦♦♦♦♦♦♦♦♦♦ 


PERCEIVED 
NOISE LEVL 


PNL 

92.6 

92.7 

92.6 

93.0 

93.2 

93.5 

93.9 

94.3 

94.8 

95.3 

95.6 

95.5 

93.6 

92.6 

91.2 

66.1 

PNLTC 

92.6 

92.7 

92.6 

93.0 

93.3 

93.6 

93.9 

94.3 

94.6 

95.3 

95.8 

95.5 

93.6 

92.6 

91.2 

66.2 


««<hh>staTIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAT CONDITIONS <77 DE6 F, 70 PCT RH) FUR FLYOVER PREDICTIONS ONLY 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MODULE OUTPUT 

LEAR36/TFC73 , NOISE PREDICTION AT FAR 36 APPROACH CONDITION 

»■••«•»•*»«»»*••««•»**« ••»*»•««««««**«*««•«*««*»«««•«»«««»«««■«*»«»««»*««««*»»*««*»*««««••*»*«•»«*•»*« »»«»•*»•*•«»»»»«»*»*»»»*»»•••• 
NOISE SOURCE: ATUR «* DISTANCE = 100.0 *« ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 


MIKE LOCATIONS IN DEGREES 


10 . 


20 


30. 


60 . 


SOUND PRESSURE LEVEL, DB 
50. 60. 70. 60. 90. 100. 110. 120. 130. 140. 150. 160. 




SOUND 
POWER 
LEVEL, DB 


20.0 

42.6 

43.4 

44.1 

44.8 

45.3 

45.9 

46.3 

46.8 

47.3 

51.3 

53.3 

52.3 

48.5 

43.7 

39.5 

37.3 

99.0 

25.0 

43.5 

44.4 

45.1 

45.7 

46.3 

46.8 

47.3 

47.8 

48.3 

52.3 

54.3 

53.3 

49.5 

44.7 

40.5 

38.3 

100.0 

31.5 

44.5 

45.3 

46.1 

46.7 

47.3 

47.8 

48.3 

48.8 

49.3 

53.3 

55.3 

54.3 

50.5 

45.8 

41.5 

39.3 

101.0 

40.0 

4s.5 

46.3 

47.1 

47.7 

48.3 

48.8 

49.3 

49.8 

50.3 

54.3 

56.3 

55.3 

51.6 

46.8 

42.5 

40.3 

102.0 

30.0 

46.5 

47.4 

48.1 

48.7 

49.3 

49.8 

50.3 

50.8 

51.3 

55.3 

57.3 

56.3 

52.5 

47.7 

43.5 

41.3 

103.0 

63.0 

47.5 

48.4 

49.1 

49.7 

50.3 

50.6 

51.3 

51.8 

52.3 

56.3 

58.3 

57.3 

53.6 

48.8 

44.5 

42.4 

104.0 

60.0 

48.5 

49.4 

50.1 

50.7 

51.3 

51.9 

52.4 

52.8 

53.3 

57.3 

59.3 

58.3 

54.6 

49.6 

45.5 

43.4 

105.0 

100.0 

49.6 

50.4 

51.1 

51.8 

52.3 

52.9 

53.4 

53.8 

54.3 

58.3 

60.3 

59.3 

55.5 

50.7 

46.5 

44.3 

106.0 

125.0 

50.6 

51.4 

52.1 

52.8 

53.3 

53.8 

54.3 

54.8 

55.3 

59.3 

61.3 

60.3 

56.6 

51.8 

47.6 

45.4 

107.0 

160.0 

51.5 

52.3 

53.1 

53.7 

54.3 

54.8 

55.4 

55.9 

56.4 

60.4 

62 .4 

61. H 

57.6 

52.8 

48.5 

46.4 

108.1 

200.0 

52.6 

53.4 

54.2 

54.8 

55.4 

55.9 

56.4 

56.8 

57.3 

61.3 

63.3 

62.3 

58.6 

53.8 

49.5 

47.4 

109.0 

250.0 

33.6 

54.4 

5F.1 

55.8 

56.3 

56.9 

57.3 

57.8 

58.3 

62.3 

64.3 

63.3 

59.6 

54.8 

50.6 

48.4 

110.0 

315.0 

54.5 

55.4 

56.1 

56.8 

57.3 

57.9 

58.4 

58.8 

59.3 

63.3 

65.4 

64.4 

60.6 

55.8 

51.6 

49.4 

111.1 

400 0 

55.6 

56.4 

57.1 

57.8 

58.4 

58.9 

59.*, 

59.9 

60.4 

64.4 

66.4 

65.4 

61.7 

56.9 

52.6 

50.4 

112.2 

500.0 

56.6 

57.5 

58.2 

58.8 

59.4 

59.9 

60.4 

60.9 

61.4 

65.4 

67.4 

66.4 

62.7 

57.9 

53.6 

51.5 

113.2 

630.0 

57.6 

58.4 

59.2 

59.8 

60.4 

60.9 

61.4 

61.9 

62.4 

66.4 

68.5 

67.5 

63.7 

59.0 

54.8 

52.6 

114.2 

600.0 

58.6 

59.5 

60.2 

60.9 

61.4 

62.0 

62.6 

63.0 

63.5 

>7.4 

69.4 

68.4 

64.5 

59.6 

55.3 

53.1 

11F.2 

10C0.O 

59.7 

60.5 

61.2 

61.9 

62.4 

62.8 

63.1 

63.6 

64.0 

68.0 

70.0 

69.0 

65.2 

60.4 

56.2 

54.0 

115.9 

1250.0 

60.2 

61.0 

61.8 

62.4 

62.9 

63 5 

64.0 

64.5 

65.0 

69.0 

71.0 

70.0 

66.3 

61.5 

57.3 

55.1 

116.9 

1600.0 

61.1 

62.0 

62.7 

63.4 

63.9 

64.5 

65.0 

65.5 

66.0 

70.0 

72.1 

71.1 

67.3 

62.4 

58.2 

56.1 

118.0 

2000.0 

62.2 

63.0 

63.8 

64.4 

65.0 

65.5 

66.0 

66.5 

67.0 

71.1 

73.2 

72.3 

68.7 

64.0 

59.8 

57.7 

119.2 

2500.0 

63.1 

64.0 

64.8 

65.5 

66.1 

66.8 

67.4 

66.1 

68.7 

72.9 

75.1 

74.3 

70.7 

66.0 

61. . 

59.8 

121.1 

3150.0 

64.8 

65.7 

66.5 

67.3 

68.0 

68.8 

69.4 

70.2 

70 ' 

75.2 

77.6 

76.8 

73.3 

69.0 

64.9 

62.8 

123.6 

40C0.0 

66.“ 

67.8 

68.7 

69.6 

70.4 

71.3 

72.3 

73.1 

7 i 

780 

80.1 

79.2 

75.5 

70.6 

66.4 

64.3 

126.3 

5000.0 

69. V 

70.8 

71.6 

72.4 

73.1 

73.7 

74.1 

74.7 

7 3 

79.4 

61.6 

80.7 

77.0 

72.4 

68.2 

66.1 

128.0 

6300.0 

71.2 

72.1 

72.9 

73.6 

74.3 

15.0 

75.7 

76.3 

76.9 

81.1 

83.2 

82.3 

78.6 

73.8 

69.7 

67.5 

129.8 

6000.0 

72.7 

73.6 

74.4 

75.2 

75.8 

76.5 

77.3 

77.6 

76.2 

82.3 

84.5 

63.6 

79.9 

75.2 

71.0 

48.8 

131.5 

looeo.o 

73.9 

74.7 

75.5 

76.3 

76.9 

77.6 

78.2 

78. e 

79.4 

83.5 

85.7 

84.8 

81.1 

76.2 

72.1 

70.0 

133.2 

12500.0 

74 7 

75.6 

76.4 

77.1 

77.8 

78.5 

78.9 

79.6 

80.3 

84.6 

86.9 

86.1 

82.6 

78.3 

74.2 

72.1 

135.3 

16000.0 

75.1 

76.0 

76.9 

77.7 

78.5 

;9. 3 

80.4 

81.2 

81.9 

86.1 

88.3 

87.5 

83.8 

78.9 

74.7 

72.5 

138.0 

2COOO.O 

76.7 

77.6 

78.5 

79.4 

60.3 

61.1 

81.1 

81.8 

82.5 

86.7 

69.0 

88.0 

84.2 

79.3 

75.1 

72.9 

14C.0 


ORIGINAL PAGE IS 
OF POOR QUALITY 



135 


»*«*»»»*«» 
0A( 20-20K ) 


LINEAR 

62.9 

63.6 

69.6 

65.9 

66.1 

66.9 

67.9 

66.1 

66.7 

92.9 

95. 1 

99.2 

90.5 

65.6 

81.6 

79.5 

199.) 

A-3CALE 

79.6 

60.7 

61.5 

62.3 

63.0 

83.7 

69.3 

69.9 

65.6 

69.7 

91.9 

91.0 

*7.9 

62.7 

76.5 

76.9 

139. • 

OA( ro-iCK i 
LINEAR 

79.3 

64.1 

60.9 

61.7 

32.9 

63.0 

83.6 

69.2 

69.6 

69.0 

91.1 

90.2 

66.6 

61.8 

77.6 

75.5 

136.0 

A-SCALE 

76.6 

79.5 

64.3 

61.0 

61.7 

62.9 

83.0 

63.6 

69.2 

66.9 

90.5 

69.6 

66.0 

61.2 

77.1 

79.9 

1'7.2 

********** 
PERCEIVED 
NOISE LEVI 
PNL 

91.2 

92.0 

92.6 

93.6 

99.2 

99.9 

95. '» 

96.1 

96.7 

100.9 

103.9 

102.1 

96.9 

93.7 

89.5 

67.3 


PNLTC 

91. A 

92.2 

93.0 

93.7 

99.9 

95.6 

95.7 

96.3 

96.9 

101.0 

103.1 

102.2 

96.5 

93.6 

69.6 

67.5 



•••••STATIC LEVELS AT AMBIENT CORRECTED TO FAA STB BAT COHJITIOM3 1 77 DE6 P , 70 PCT RH ) FOR FLYOVER FSEOICTIOHS ONLY 



CPfGWfll. PAGE 

POOR QUALl 
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NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MOOULE OUTPUT 


TFE73I/LCAR36 APPROACH SIMULATION FLYOVER NOISe PREDICTION 


>»«»•« 

»**»■* 


NOISE SOURCE* TOTL »* OIST'NCE R 100.0 ** ONE-THIRD OCTAVE 6ANO AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 


1/3 OCTaVE SOUND PRESSURE LEVEL. 08 SOUND 

BAND CENTER MIKE LOCATIONS IN DEGREES POWER 


FREQUENCY 

10. 

20. 

30. 

70. 

50. 

60. 

70. 

80. 

90. 

100. 

no. 

120. 

130. 

170. 

150. 

160. 

LEVEL. 08 


20.0 

57.5 

57.6 

57.8 

58.0 

58.3 

58.7 

59.1 

S9.6 

60.1 

61 0 

61.8 

62.2 

67.2 

| R 8 R 5 H R 
66.0 

70.7 

70.5 

117.2 


25.0 

57.6 

57.7 

59.9 

60.1 

60.7 

60.8 

61.2 

61.7 

62.2 

63.0 

63.8 

67.3 

66.5 

70.9 

73.2 

72.6 

116.6 


31.5 

61.7 

61.7 

62.1 

62.3 

62.6 

63.0 

63.7 

63.9 

67.5 

65.2 

66.0 

6b. 5 

69.3 

73.8 

75.5 

77.3 

116.9 


40.0 

67.1 

67.2 

67.7 

67.6 

67.9 

65.3 

65.7 

66.2 

66.8 

67.5 

66.3 

66.6 

71.6 

75.8 

77.2 

76.0 

120.9 


50.0 

66.0 

66.1 

66.3 

66. 5 

66. V 

67.2 

67.7 

68.2 

68.8 

69.5 

70.2 

70.8 

73.5 

77.1 

78.5 

77.5 

122.3 


*3.0 

67.6 

67.7 

67.9 

68.2 

66.5 

LB. 9 

69.3 

69.8 

70.7 

71.2 

71.9 

72.6 

73.2 

76.3 

79.6 

76.7 

123.9 


80.0 

68.8 

69.0 

69.2 

6«.5 

69.9 

70.3 

70.7 

71.3 

72.0 

72.7 

73.7 

77.7 

76.9 

79.5 

eo<s 

79.5 

123.2 


100.0 

69.7 

70.1 

70.3 

70.6 

71.1 

71.5 

72.1 

72.6 

73.7 

77.2 

77.9 

76.0 

78.1 

60.0 

60.6 

79.5 

126.1 


125.0 

70.7 

71.1 

7.1.7 

71.8 

72.3 

72.8 

73.3 

73.9 

77. 7 

75.6 

76.3 

77.7 

79.0 

60.2 

80.5 

79.0 

126.6 


160.0 

71.8 

72.0 

72.7 

72.8 

73.5 

77.0 

77.6 

75.2 

76.2 

77.2 

77.9 

76.9 

79.9 

60.7 

60.2 

76.6 

127.6 

* 3 

200.0 

72.5 

72.9 

73.3 

73.9 

77. 7 

75.3 

76.0 

76.6 

77.6 

76.6 

79.3 

60.0 

60.7 

80.7 

8 

76-7 

128.5 


250.0 

73.2 

73.7 

77.3 

75.0 

75.0 

76.7 

76.9 

77.5 

78.5 

79.7 

60.0 

60.6 

80.6 

80.7 

79.6 

76.7 

129.1 

6 

315.0 

73.7 

77.3 

77.9 

75.6 

76.5 

77.0 

77.7 

78.3 

79. C 

BO. 1 

60.5 

80.8 

80.7 

79.7 

76.9 

77.9 

129.3 

Q $ 

700.0 

77.0 

77.7 

75.3 

76.0 

76.0 

77.2 

77.3 

77.9 

78.7 

79.5 

79.6 

60.0 

79.2 

78.7 

77.5 

76.5 

128.8 

S r 

500.0 

73.7 

77.3 

77,9 

75. S 

76.2 

76.5 

76.8 

77.1 

77.8 

78.6 

79.0 

79.0 

77.9 

76.9 

75.9 

77.9 

127.9 

o ”T> 

630.0 

73.1 

73.6 

77.1 

77.6 

75.3 

73.6 

75.9 

76.2 

76.8 

77.6 

78.1 

77.6 

76.5 

75.0 

73.6 

72.6 

126.6 

£ > 

600.0 

72. S 

73.0 

73.7 

73.8 

77.3 

77.5 

77.6 

75.0 

75.5 

76.7 

77.0 

76.6 

77.9 

73.1 

7i.6 

70.1 

125.6 

> a 

1000.0 

72.1 

72.6 

72.9 

73 . 1 

73.3 

73.7 

73,6 

73.9 

77.5 

75.5 

76.3 

'5.9 

77.1 

71.9 

69.6 

66.0 

127.7 

r w 

1250.0 

72. S 

73.1 

73.2 

73.7 

73.1 

72.9 

72.9 

7J.3 

77.0 

75.7 

76.7 

76.0 

77.2 

71.6 

66.8 

66.1 

127.6 

3a 

1600.0 

73.8 

77.5 

7 7 .6 

77.7 

73.7 

73.0 

72.8 

73.2 

77.1 

75.6 

77.0 

76.8 

75.7 

72.6 

69.2 

65.7 

125.3 

2000.0 

76.0 

76.9 

76.8 

76.8 

75.3 

77.0 

73.7 

73.8 

77.9 

76.9 

78.2 

78.1 

77.1 

77.6 

70.6 

66.9 

126.7 


2500.0 

78.3 

79.1 

79.0 

78 9 

77.2 

75.3 

77.6 

75.0 

76.3 

78.7 

79.8 

79.9 

79.0 

76.2 

72.1 

68.3 

126.3 


3150.0 

80.7 

81.2 

81.1 

81.0 

79.1 

7T.2 

75.6 

76.2 

77.9 

80.5 

62.2 

62.7 

61.9 

60.7 

76.6 

72.9 

130.9 


*000.0 

82.1 

83.1 

63.2 

63.5 

62.2 

81. 1 

82.5 

82.2 

33.0 

87.5 

65.3 

87.9 

63.7 

60.1 

75.7 

71.8 

137.2 


5000.0 

86.5 

89.7 

89.7 

89.0 

67.1 

87.6 

80.7 

79.9 

80.6 

63.1 

67.6 

87.5 

83.2 

80.3 

76.1 

72.7 

136.0 


6300.0 

85.3 

86.0 

85.6 

65.1 

32.9 

80.9 

79.7 

60.3 

81.6 

87.7 

66.7 

66.5 

65.6 

67.2 

60.3 

76.7 

135.5 


8000.0 

85.6 

66.6 

86.7 

86.9 

65.7 

87.7 

86.6 

66.1 

66.6 

83.1 

86.7 

66.0 

66.7 

62.1 

77.6 

73.9 

138.7 


.0000.0 

71.7 

93.0 

92.6 

92.1 

90.1 

67.7 

82.3 

61.9 

62.7 

85.6 

67.3 

66.9 

<35.1 

62.6 

78.7 

75.2 

170.0 


12SOO.O 

85.7 

86.3 

86.0 

85.7 

67.2 

63.0 

83.9 

83.9 

67.6 

87.2 

66.6 

66.1 

83.9 

62.7 

78.2 

77.9 

136.7 


16000.0 

87.7 

88.8 

68.6 

86.3 

86.7 

65.0 

83.7 

63.3 

63.9 

87.1 

69.0 

86.3 

85. 3 

81.3 

77.0 

77.1 

170.9 


20000.0 

85.2 

86.1 

65.9 

65.5 

67.2 

83.3 

82.6 

82.8 

63.5 

87.2 

69.3 

86.7 

65.0 

80.7 

76.7 

73.7 

171.7 
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********** 

0A( 20-20K ) 
LINEAR 

96.6 

97.9 

97.7 

97.4 

95.6 

94.2 

93.5 

93.5 

94.2 

96.4 

97.6 

97.4 

95.9 

94.1 

92.3 

90.5 

148.5 

A-SCALE 

95.0 

96.0 

95.6 

95.6 

93.9 

92.1 

91.3 

91.2 

42.0 

94.1 

95.3 

95.0 

93.6 

91.1 

67.5 

64.5 

145.5 

********** 

OAI50-10K) 

LINEAR 

95.5 

96.6 

96.3 

96.1 

94.5 

92.6 

91.9 

91.9 

92.6 

94.5 

95.5 

95.4 

94.5 

93.1 

91.6 

69.6 

145.7 

A-SCALE 

96.6 

95.6 

95.4 

95. 2 

93.5 

91.7 

90.7 

90.7 

91.5 

93.4 

94.5 

94.3 

93.1 

90.7 

67.2 

64.2 

144.5 

»»+»+***** 

PERCE IVEO 
NOISE IEVL 
PNl 

108.0 

109.0 

106.9 

106.7 

107.3 

105.6 

104.9 

104.9 

105.7 

107.4 

106.4 

106.2 

107.3 

105.6 

102.6 

99.7 


PNLTC 

109.1 

110.1 

110.0 

109.6 

106.3 

106.4 

106.4 

105.6 

106.5 

106.0 

108.6 

106.5 

107.5 

106.1 

103.2 

100.3 
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NASA LEWIS RESEARCH CENTER PAGE 10 

NASA GASP NOISE MODULE OUTPUT 

TFE731/LEAR36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 


DETAILED FLYOVER NOISE LEVELS. BY COMPONENT, AT EACH 1/2 SECOND INTERVAL ALONG THE PROFILE 


ENGINE- ELEV 


TIME 

RANGE 

ALTITUDE 

SCANT 

OBSERVER 

ANGLE 


PNL 

PNLTC 

OVERALL 

A-WEIGHTED 

SEC 

FEET 

FEET 

OIST.FT 

ANGLE, DEG 

DEG 

COMPONENT 

OB 

OB 

DB 

DBCAI 

0.0 

106B5.0 

560.0 

3707.9 

9.6 

8.6 

FANI 

53.5 

56.1 

42.1 

42.9 







'AND 

24.2 

24.5 

13.1 

14.1 







COMB 

49.0 

49.2 

46.3 

40.9 







JET 

55.9 

56.1 

52.9 

46.4 







AT UR 

44.5 

45.3 

36.6 

34.3 







TOTL 

60.3 

62.7 

54.1 

49.0 












0.5 

10556.6 

553.3 

3581.9 

9.8 

8.8 

FANI 

54.5 

57.1 

42.9 

43.7 







FAND 

24.3 

24.6 

13.2 

14.2 







COMB 

49.5 

49.7 

46.7 

41.4 







JCT 

56.3 

56.5 

53.2 

46.9 







ATUR 

45.2 

46.0 

37.1 

34.9 







TOTL 

61.0 

63.5 

54.5 

49.5 












1.0 

10432.1 

546.7 

3456.0 

10.0 

9.0 

FANI 

55.5 

58.0 

43.8 

44.6 







FAND 

24.7 

24.9 

13.4 

14.4 







COMB 

50.1 

50.3 

47.1 

42.0 







JET 

56.9 

57.2 

53.6 

47.4 







ATUR 

45.9 

46.6 

37.6 

35.6 







TOTL 

61.6 

64.3 

54.9 

50.1 












1.5 

10305.7 

540.1 

3330.2 

10.3 

9.3 

FANI 

56.5 

58.9 

44.6 

45.5 







FAND 

25 3 

25.6 

13.6 

14.7 







COMB 

50.8 

51.0 

47.5 

42.5 







JET 

57.6 

58.0 

53.9 

47.9 







ATUR 

46.6 

47.3 

38.1 

36.2 







TOTL 

62.6 

65.0 

55.3 

50.6 











i ««ff ft ft* #«*#####*##«*» 

2.0 

10179.3 

533.5 

3204.3 

10.5 

9.5 

FANI 

57.5 

59.8 

45.5 

46.4 







FAND 

26.1 

26.5 

14.1 

15.1 







COMB 

51.4 

51.7 

47.9 

43.1 







JET 

58.2 

58.7 

54.3 

46.5 







ATUR 

47.4 

48.0 

38.7 

36.9 







TOTL 

63.4 

65.7 

55.7 

51.4 












2.5 

10052.9 

526.8 

3078.6 

10.8 

9.8 

FANI 

58.5 

60.8 

46.4 

47.3 







FAND 

26.6 

28.0 

14.6 

15.6 







COMB 

52.1 

52.5 

48.4 

43.6 







JET 

58.9 

59.4 

54.7 

49.1 







ATUR 

46.2 

48.9 

39.3 

37.6 







TOTL 

64.3 

66.5 

56.2 

52.2 
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3.0 9926.4 520.2 2952.9 11.1 10.1 

PAN1 

59.4 

61.6 

47.4 

••»•«»*••« •*«»»•»•••••« •******••*• 
46.2 


FAND 

27.6 

29.2 

15.2 

16.2 


CCt® 

52.8 

53.2 

46.9 

44.4 


JET 

59.6 

60.1 

55.1 

49.7 


ATUR 

49.1 

49.7 

39.9 

38.4 


TOIL 

65.1 

67.4 

56.7 

52.9 


3.5 9000.0 513.6 2027.3 11 4 10.4 

FANI 

60.4 

62.6 

46.4 

49.2 


FAND 

20.4 

30.4 

16.0 

16.9 


cot® 

53.5 

53.9 

49.4 

45.2 


JET 

60.3 

60.6 

55.5 

50.3 


ATUP 

49.9 

50.6 

40.5 

39.1 


TOTL 

65.9 

66.2 

57.2 

53.7 

i 

| 

i 






4.0 9673.6 507.0 2701.6 11.7 10.7 

FANZ 

61.4 

63.7 

49.4 

50.3 


FAND 

29.5 

31.7 

16.6 

17.6 


cor® 

54.3 

54.5 

50.0 

45.9 


JET 

61.1 

61.5 

56.0 

51.0 


A TUB 

50.8 

51.4 

41.2 

39.9 


TOTL 

66.6 

69.0 

57.8 

54.5 

4.5 9547.2 500.3 2576.4 12.1 11.1 

FANZ 

62.6 

64.6 

50.5 

51.3 


FAND 

30.7 

33.0 

17.7 

16.7 


com 

55.0 

55.2 

50.7 

46.7 


JIT 

61.8 

62.2 

56.5 

51.7 


ATUR 

51.6 

52.3 

42.0 

40.6 

TOU 67.7 69.9 55.4 

5.0 9420.7 493.7 2451.2 12.5 11.5 FANZ 64.0 66.2 51.6 

55.4 

52.5 


FAND 

32.0 

34.4 

16.6 

19.7 


core 

55.6 

56.0 

51.4 

47.6 


JET 

62.6 

63.0 

57.0 

52.5 


ATUR 

52.8 

53.3 

42.7 

41.7 


TOTL 

68.6 

71.0 

59.0 

56.3 

********* M ************9»*a**a#w*aa*a*aa####a#a**a*a*#a#*a»#»«a#aa*aaaw«aaa#aaaa#a* *a##a#a##a#a)HMHr#lHMMHMHHiinMHHMHHia#iMHHMHNnr#aiMMHMHi 

5.5 9294.3 487.1 2326.0 13.0 12.0 

FANZ 

65.4 

67.7 

52.6 

53.7 


FAT® 

33.4 

35.9 

20.1 

20.9 


cor® 

56.6 

56.9 

52.1 . 

46.4 


JET 

63.4 

63.8 

57.6 

53.2 


ATUR 

53.8 

. 54.4 

43.6 

42.6 


TOTL 

70.1 

72.3 

59.6 

57.3 

«a«aaaaa«««aaaa»»aa»a»«a»«aaa<Htaaaaaaaaa»aaa»aaa«»aaaa«aaa»a»Maif»«aaa»aaaaa«<M>aa«a»a»»aaa»aa»iHHHiaa»aw»aiHiaa»iMMi«iHia<HHHHi»aw»»aaaa« 

6.0 9167.9 480.5 2201.1 13.3 12.5 

F-NI 

66.6 

69.0 

54.0 

54.9 


FAND 

34.8 

37.2 

21.3 

22.2 


cor® 

57.6 

57.9 

52.9 

49.4 


JET 

64.2 

64.5 

56.2 

54.0 


ATUR 

55.0 

55.5 

44.4 

43.5 


TOTL 

71.3 

73.4 

60.5 

56.3 
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6.5 

90*1.5 

*73.8 2076.3 

l*.l 

13.1 

PANI 

68.3 

70.* 

55.3 

56.1 






FAND 

36.3 

38.6 

22.7 

23.6 






COMB 

58.6 

58.9 

53.8 

50.3 






JET 

6*. 9 

65.3 

56.6 

5*. 6 






A TUB 

56.1 

56.6 

*5.3 

**.5 






TOTt 

72.5 

7*. 6 

61.6 

59.3 


7.0 

8915.0 

*67.2 1951.8 

1* . 7 

13.7 

FANI 

69.8 

72.0 

56.6 

57.5 






PAM) 

37.9 

*0.2 

2*. 2 

25.0 






COMB 

59.7 

59.9 

5*. 7 

51.3 






JET 

65.9 

66.2 

59.5 

55.7 






A TUB 

57.3 

57.8 

*6.3 

45.6 






TOTL 

73.9 

76.0 

62.3 

60.* 

7.5 

8788.6 

*60.6 1827.6 

15.5 

1* . 5 

FAN I 

71.* 

73.5 

56.1 

56.9 






F AND 

39.6 

*1.9 

25.9 

26.7 






com 

60.8 

60.9 

55.7 

52.3 






JET 

66.9 

67.2 

60.2 

56.5 






ATUB 

58.6 

59.0 

*7.3 

*6.7 



*5* .0 1703.7 



TOTL 

75.3 

77.6 

63.2 

61.6 

8.0 

8662.2 

16.3 

15.3 

PANI 

72.9 

75.0 

59.5 

60.3 






FAND 

*1.* 

*3.6 

27.6 

26.* 






COMB 

61.6 

62.1 

56.7 

53.2 






JET 

67.9 

66.1 

60.9 

57.* 






ATUB 

59.8 

60.2 

*6.* 

*7.8 






TOTL 

76.7 

76.7 

6*. 2 

62.6 


WWW w WWWW W WW WWWWW W 
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8.5 8535. 7 **7.3 1580.2 17.3 18.3 ~ 


9.0 


8*09.3 


**0.7 


1*57.3 


18.* 


17.* 


9.5 


8282.9 


*3*. 1 


1335.1 


19.8 


18.8 


PANI 

7*. 6 

76.6 

61.0 

61.8 

FAND 

*3.3 

*5.6 

29.5 

30.2 

COMB 

62.9 

63.1 

57.6 

5*. 2 

JET 

66.6 

69.1 

61.7 

56.2 

ATUB 

61.3 

61.7 

*9.5 

*9.0 

TOTL 

78.3 

80.3 

65.3 

6*.0 

PANI 

76.2 

76.3 

62.5 

63. e 

FAND 

*5.3 

*7.5 

31.5 

32.2 

COMB 

6*.0 

6*. 3 

58.9 

53.2 

JET 

69.7 

69.9 

62.5 

59.1 

ATUB 

62.7 

63.1 

50.7 

50.3 

TOTL 

79.6 

81.6 

66.5 

65.3 






PANI 

77.6 

79.1 

63.9 

6*. 5 

PAHD 

*7.5 

*9.6 

33.7 

3*.* 

COMB 

65.* 

65.6 

60.1 

56.3 

JET 

70.9 

71.0 

63.* 

60.0 

ATUB 

6*.* 

6*. 8 

52.0 

51.7 

TOTl 

81.2 

82.5 

67.6 

66.* 
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• ana»aaa«aaaa««aaaaaa«a»<«»aa*«»»a»»»aa»»»»»IHMI*»aaa»«N »«■»■»« »«•»»•« •«*•*«•««»««««»•«•«••«*••»«»•»•*■••••«•••• 

10.0 0156.5 487.5 1213.7 21.4 20.4 FAMI 77.0 70.7 61.5 64.4 


F AMI 

77.0 

70.7 

61.9 

64.4 

FAMD 

49,9 

51.9 

36.1 

36.7 

rOMO 

66.7 

66.9 

61.3 

57.3 

JET 

72.1 

72.2 

64.3 

61.0 

AT UR 

66.2 

66.5 

53.5 

53.3 

TOIL 

01.5 

03.4 

60.3 

66.0 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

10. S 0030.0 420.0 1093.6 23.4 22.4 FAMI 77.7 79.6 63.0 64.3 


IA 

IWWWaWWWW 


FAMI 

77.7 

79.6 

63.0 

64.3 

FAMD 

52.5 

54.6 

30.0 

39.4 

CCI1B 

67.9 

60.1 

62.6 

50.6 

JET 

73.2 

73.4 

65.5 

62.2 

ATUR 

60.1 

60.5 

55.2 

55.0 

TOTL 

01.0 

03.1 

69.1 

67.3 

FAN! 

79.0 

00.2 

65.1 65.6 

FAHD 

55.4 

56.7 

41.0 

42.3 

COMO 

60.9 

69.1 

64.1 

60.0 

JET 

74.2 

74.3 

66.0 

63.6 

ATUR 

70.2 

70.5 

67.1 

56.9 

TOTL 

03.2 

64.4 

70.6 

66.7 


7901.6 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiHHtaaaaaaaaaaaaaaaaaaaamHHHHMaaMHHM 


7650.0 


aaaaa«»aaaaa»aaaaaaaaaaaaaaaaaaaaaaaaaaaa*aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiMHtaaaaaaaaaaaaaaaaa<HHHiaaaaaa»aaaaaa»aaa»aaaa»aaaaa»awiHi 
12.5 7524.1 394.3 630.5 30.7 37.7 FANI 76.3 77.5 62.6 63.1 


13.0 7397.9 307.7 


46.4 45.4 


FAN! 

76.3 

77.5 

62.6 

63.1 

FAND 

67.1 

60.2 

53.7 

53.9 

COMO 

74.5 

74.6 

69.6 

65.5 

JET 

79.2 

79.3 

71.7 

60.1 

ATUR 

77.4 

77.6 

64.0 

63.0 

TOTL 

04.9 

05.6 

74.6 

71.7 

FAMI 

73.4 

74.6 

59.7 

60.2 

FAtO 

72.3 

73.3 

59.1 

59.2 

COM? 

77.0 

77.9 

72.2 

67.6 

JET 

01.4 

01.5 

73.5 

69.9 

ATUR 

00.1 

00.3 

66.0 

66.6 

TOTL 

06.0 

07.0 

76.6 

73.5 
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17.0 

6366.5 

334,7 

713.7 

133.4 

27.6 

FANI 

24.2 

24.2 

13.0 

14.0 







FAND 

76.6 

79.3 

63.2 

65.7 







COMB 

77.0 

77.2 

72.9 

67.0 







JET 

76.3 

76.4 

70.6 

63.6 







ATUR 

70.9 

71.1 

57.6 

57.6 







TOTL 

65.0 

85.6 

75.4 

70.7 









«*«**« 



17.5 

6260.1 

326.1 

625.2 

157.9 

23.1 

FAN! 

24.2 

24.2 

13.0 

14.0 







FAND 

74.6 

7B.6 

61.2 

61.9 







COMB 

75.2 

75.4 

71.0 

65.4 







JET 

73.2 

73.3 

67.9 

60.4 







A TOO 

67.6 

66.0 

54.5 

54.6 







TOTL 

61.9 

62.6 

73.1 

66.0 








««««»« 

hhmhhmmhuhhhhhi&ihmmhmhuhhhhmmmmuhhummui&inhmhhmmhi 

16.0 

6133.6 

321.4 

940.5 

161.3 

19.7 

FANI 

24.2 

24.2 

13.0 

14.0 







FAND 

71.6 

72.4 

57.9 

58.6 







COMB 

73.9 

74.2 

69.2 

63.9 







JET 

70.6 

71.0 

66.1 

57.9 







ATUR 

65.1 

65.4 

51.9 

51.9 







TOTL 

79.7 

60.4 

71.2 

65.9 


16.5 6007,2 314.6 1056.4 163.9 17.1 


19.0 


5660.6 


306.2 


1178.2 


166.0 


15.0 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

66.7 

69.5 

55.0 

55.7 

COMB 

72.3 

72.6 

67.7 

62.5 

JET 

66.7 

68.6 

65.0 

55.6 

ATUR 

62,6 

63.0 

49.5 

44.6 

TOTL 

77.6 

76.3 

69.6 

64.2 

FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

66.1 

66.9 

52.4 

53.2 

COMB 

70.7 

71.0 

66.5 

61.1 

JET 

67.2 

67.4 

64.0 

54.1 

ATUR 

60.6 

60.9 

47.5 

47.5 

TOTL 

75.7 

76.3 

66.6 

62.6 




19.5 

5754.4 

301.6 

1299.2 

167.6 

13.2 

FANI 

24.2 

24.2 

13.0 

14.0 







FAND 

63.6 

64.6 

50.1 

50.9 







COMB 

69.2 

69.5 

65.4 

59.7 







JET 

65.6 

66.0 

63.2 

52.6 







ATUR 

56.7 

58.9 

43.6 

45.6 







TOTL 

73.9 

74.6 

67.6 

61.0 


20.0 

5627.9 

294.9 

1421.2 

169.2 

11.8 

FANI 

24.2 

24.2 

13.0 

14.0 







FAND 

61.7 

62.6 

46.0 

46.6 







COMB 

67.6 

67.9 

64.7 

58.2 







JET 

64.5 

64.7 

62.5 

51.2 







ATUR 

56.9 

57.2 

43.9 

43.6 







TOTL 

72.2 

72.9 

66.6 

59.5 
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20.5 5501.5 268.3 1543.9 170.4 10.6 FANI 24.2 24.2 13.0 14.0 

FANS 59.7 60.6 46.0 46.6 

COMB 66.4 66.5 64.1 57.0 

JET 63.3 63.6 61.6 50.1 

ATUR 55 2 55.4 42.3 42.2 

TOTi. 70.8 71.6 66.1 58.3 

21.0 5375.1 261.7 1667.2 171.4 9.6 FANI 24.2 24.2 13.0 14.0 

FAND 57.9 56.7 44.2 45.1 

COMB 65.9 66.1 63.6 56.0 

JET 62.3 62.5 61.1 49.2 

ATUR 53.6 53.8 40.8 40. a 

TOTI 70.0 70.7 65.6 57.2 

21.5 5248.7 275.1 1791.0 172.3 6.7 FANI 24.2 24.2 13.0 14.0 

FAND 56.1 56.9 42.5 43.4 

COMB 65.4 65.6 63.2 55.3 

JET 61.3 61.6 60.4 46.4 

ATUR 52.0 52.3 39.5 39.1 

TOTI 69.3 69.9 65.1 56.4 

M M M M if K M M M M JfMMMMMMMMMMMMMMMMMMM HMMMMAMV . UXUAHkMM MM mmmmmmmmmmmmmmm m — m mmm mmmmmmmmm xmmmm mmmmmmmmmmmmmmm 

KWWWWWWWWWWVWWnWWWWRWWwWRWWWWRWWRWRWWRWRWirRWRRRRWWRRWWRRRRWRWRRR WWWWWWWW WWWWWWW RW OfWOfWtOtWtWf Iff ttfOf tttOf tw*f f Wttf ft fif 

22.0 5122.2 266.4 1915.1 173.1 7.9 FANI 24.2 24.2 13.0 14.0 

FAND 54.6 55.6 41.0 41.9 

COMB 64.9 65.2 62.9 54.8 

JET 60.4 60.7 59.8 47.7 

ATUR 50.7 51.0 38.3 37.6 

TOTL 66.5 69.3 64.6 55.6 

««•*•«»*•••*•**•*«•»»*•«••«»«••»*«»••*«•«•*«*««*••« ***#*»#««* 

22.5 4995.6 261.6 2039.6 173.7 7.3 FANI 24.2 24.2 13.0 14.0 

FAND 53.1 54.1 39.6 40.5 

COMB 64.5 64.7 62.5 54.4 

JET 59.6 59.6 59.2 47.0 

ATUR 49.4 49.8 37.2 36.6 

TOTL 67.9 68.7 64.2 55.3 

MMMMMMMM MMMMMM M MM MM MMMMMMMMMMMMMMMMMM M M MMM-MM MM MM MM MM MMMMMMMMMMMMMMMMMMMMM M MaMMltMliailKMMMlIMlIMMIlMMltMiuiJUlMMMMMilMMMMllAKllluUUUUUUlAMM 

KKwwwwwwwnnwwwwwwwwwwwwwxwKWViiwwwnwwKii" n »www WWWwWkFFWWwwwWWWWwwWwWFWWWW WFFffF F F »WwWWfWFWW« wIIfffWwF wf w WFlf f wf™ W ff ff W ff FFF FFFFFinrF fff 

23.0 4869.4 255.2 2164.2 174.3 6.7 FANI 24.2 24.2 13.0 14 . » 

FAND 51.4 52.2 38.1 39.0 

COMB 64.0 64.3 62.2 54.0 

JET 58.9 59.1 58.6 46.5 

ATUR 46.0 46.4 36.2 35.4 

TOTL 67.3 67.9 63.6 54.9 

»«»««*••••»««•«*•■««»««»«••**»•*«»«»•«»••«»*«•**»«***»•»•«•«»•• 

23.5 4743.0 248.6 2289.1 174.9 6.1 FANI 24.2 24.2 13.0 14.0 

FAND 50.0 50.7 36.8 37.7 

COMB 63.6 64.0 61.9 53.7 

JET 58.2 56.4 56.0 45.9 

ATUR 46.6 47.2 35.4 34.3 

TOTL 66.7 67.3 63.4 54.5 
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TOTL 64.0 64.6 61.3 52.6 

26.5 3984.4 208.8 304J .5 177.1 3.9 FANI 24.2 24.2 13.0 14.0 

FAND 42.6 "43.4 30.1 30.9 

COMB 61.1 61.3 59.7 51.9 

JET 54.5 .54.7 54.9 43.0 

ATUR 40.8 " 41.2 31.3 29.0 

TOTL 63.4 64.0 60.9 52.5 

27.0 3858.0 202.2 3167.2 177.4 3.6 FANI 24.2 2 >.2 13.0 14.0 

FANO 41.5 42 3 29.1 29.9 

COT® 60.6 60.9 59.3 51.5 

JET 54.0 54.2 54.4 42.5 

ATUR 40.0 40.5 30.7 28.3 

TOTL 62.9 63.5 60.5 52.1 



CTi «•»«»**»««««#»#»»»*»»»»*»»*»»•*««»««»»«*#»##»»»»«*«««*##<»»#«*»«»»«#»»*»»#»*»*#»»«»«»**#»» »»«»»»««»*«•(» #«#»»#*•**#»#*«»#**««*#***)(*# 


27.5 3731.5 195.6 3293.0 177.7 3.3 

FANI 

24.2 

24.2 

13.0 

14.0 


FAND 

40.5 

41.4 

26.2 

28.9 


COMB 

60.2 

60.5 

58.9 

51.2 


JET 

53.4 

53.6 

53.9 

42. i 


ATUR 

39.2 

39.8 

30.2 

27.6 


TOTl 

62.4 

63.1 

60.1 

51.7 


28.0 3605.1 188.9 3418.9 177.9 3.1 

FAHI 

24.2 

24.2 

13.0 

14.0 


FAND 

39.6 

40.6 

27.3 

2" 0 


COMB 

59.8 

60.1 

58.5 

50.8 


JET 

52.9 

53.0 

53.4 

41.6 


ATUR 

38.3 

39.0 

29.7 

27.0 


TOTl 

61.9 

62.6 

59.6 

51.3 


!•«»««** 


28.5 3478.7 182.3 3544.8 178.1 2.9 

FANI 

24.2 

24.2 

13.0 

14.0 


FAND 

38.7 

39.8 

26.4 

27.1 


COMB 

59.4 

59.5 

56.1 

50.4 


JET 

52.4 

52.5 

53.0 

41.1 


ATUR 

37.5 

38.0 

29.2 

26.3 


TOTl 

61.4 

62.2 

59.2 

50.9 


29.0 3352.3 175.7 3670.8 176.3 2.7 

FANI 

24.2 

24.2 

13.0 

14.0 


FAND 

37.8 

38.9 

25.6 

26.2 


core 

58.9 

59.0 

57.6 

50.0 


JET 

51.9 

52.0 

52.5 

40.7 


ATUR 

36.7 

37.1 

28.6 

25.7 


TOTL 

60.9 

61.7 

56.6 

50.5 


IHHHHHHH HHHHHH HHH •« 

29.5 3225.8 


»»***************«#«****«*«*«**»#*#«##»#*»!»#«*#»#**#»)*«*»»»***» 


169.1 


3796.8 


178.5 


2.5 


30.0 


3099.9 


162.4 


3922.8 


178.7 


2.3 


FANI 

24.2 

24.2 

FAND 

36.8 

37.9 

COMB 

58.5 

58.6 

JET 

51.4 

51.5 

ATUR 

35.8 

36.3 

TOT*. 

60.4 

61.2 

FANI 

24.2 

24.2 

FAND 

35.8 

36.9 

COMB 

58.0 

58.2 

JET 

50.9 

51.0 

ATUR 

35.0 

35.4 

TOTL 

59.9 

60.7 


13.0 
24.7 
57.2 

52.0 

26.1 
56.4 

*•«»*« 

13.0 

24.0 

56.6 

51.6 

27.7 

58.0 


14.0 
25.3 
49.6 
40.2 

25.1 

50.1 
*•« 

14.0 

24.5 

49.2 

39.6 
24.5 

49.7 


o 2 

-n 2 

•o 61 

£2 

3? 

3a 


30.5 2973.0 155.8 4048.9 178.9 2.) 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

34.9 

35.9 

23.2 

23.6 

COMB 

57.6 

57.7 

56.4 

48.3 

JET 

50.4 

50.5 

51.1 

39.3 

ATUR 

34.2 

34.6 

27.2 

24.0 

TOTL 

59.5 

60.2 

57.5 

49.3 
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2846.6 


4175.0 


FANI 

24.2 

24,2 

13.0 

14.0 

FAND 

33.9 

35.0 

22.5 

23.0 

cots 

57.2 

57.3 

56.0 

48.4 

JfcT 

49.9 

50.0 

50.7 

38.8 

AT JR 

33.5 

33.9 

26.7 

23.5 

TOTL 

59.0 

59.6 

57.1 

48.9 


**•««**«««*•*••*••»**•**•**«*»*******««••*««*****»•*»*««**•«**«»»**««****•«*«*«*«««««*•«*»****•*«*****««««*«««••»«*••*•*«•***«*•*«*• 
31.5 2720.1 142.6 4301.1 179.2 1.8 FANI 24.2 24.2 13.0 14.0 


FANI 

24.2 

24.2 

23.0 

14.0 

FAND 

33.0 

34.1 

21.9 

22.3 

COMB 

56.7 

56.9 

55.6 

47.9 

JET 

49.4 

49.5 

50.2 

38.4 

ATUR 

32.8 

33.1 

26.2 

22.9 

TOTL 

58.5 

59.1 

56.7 

48.4 


32.0 2593.7 135.9 4427.3 179.3 1.7 FANI 24.2 24.9 13.0 14.0 


2467.3 


4553.4 


FANI 

24.2 

24.9 

13.0 

14.0 

FAND 

32.1 

33.2 

21.2 

21.7 

COMB 

56.3 

56.4 

55.1 

47.5 

JET 

48.9 

49.1 

49.8 

37.9 

ATUR 

32.3 

32.4 

25.7 

22.4 

TOTL 

58.0 

58.5 

IIIKMIV It 081*8848 

56.2 

18 88 88 88 18 18 K88 18 18 

48.0 

880888884848084 

iw W ™ w R w 

FANI 

24.2 

WWWW a RWTt« W 

24.2 

U WW a R WR r WW 

13.0 

WWWR RRRI 

14.0 

FAND 

31.3 

32.7. 

20.6 

21.1 

COMB 

55.8 

56.9 

54.7 

47.1 

JET 

48.4 

48.6 

49.3 

37.4 

ATUR 

31.8 

31.9 

25.2 

21.9 

TOTL 

57.6 

57.9 

55.8 

47.5 


TOTL 57.6 57.9 55.8 47.5 

33.0 2340.9 122.7 4679.7 179.5 1.5 FANI 24.2 24.2 13.0 14.0 

p ii m t n • r aa i aa e 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

30.7 

31.5 

20.1 

20.5 

COMB 

57.:; 

55.5 

54.2 

44.6 

JFT 

47.9 

48.' 

48.9 

37.0 

ATUR 

31.3 

31.4 

24.7 

21.4 

TOTL 

57.1 

57.3 

55.3 

47.1 


«P«*« •*•»••*••*•••*«»««•« »«****••***»**««*«•*•*•*••««•«*•«••>««*«««•«««•««#•*•••»•« 

33.5 2214.4 116.1 4805.9 179.7 1.3 FANI 24.2 24.2 13.0 14.0 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

30.2 

30.8 

19.5 

19.9 

COMB 

54.9 

55.0 

53.8 

46.1 

JET 

47.4 

47.6 

48.4 

36.5 

ATUR 

30.8 

31.0 

24.3 

20.9 

TOTL 

56.6 

56.7 

54.9 

46.6 


»««*«««« 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

29.6 

30.1 

18.9 

19.4 

CON" 

54.4 

54.6 

53.3 

45.7 

JET 

46.9 

47.1 

47.9 

36.0 

ATUR 

30.3 

30.5 

23.8 

20.4 

TOTL 

56.1 

56.2 

54.4 

46.1 


>*«*««»«•*«•*»*•«*«*•«•«•*«•* 
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34.5 


1961.6 


ICE. 6 5058.4 


1 1.9 


1.1 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

29.1 

29.4 

18.4 

18.9 

COMB 

53.9 

54.1 

52.8 

45.2 

JET 

46.4 

46.6 

47.4 

35.5 

A TUB 

29.6 

30.0 

23.3 

19.9 

TOTL 

55.6 

55.7 

53.9 

45.6 


K»« • II* *«••»»<> *»*«»*«« »»**•«*«««««»«•«•*••«•»•«•«•«••*•••••*•• WHHHHMRMHHHHHHHHHHHI 

35.0 1835.1 96.2 5184.7 180.0 1.0 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

28.5 

28.8 

17.9 

13.4 

COMB 

53.4 

53.6 

52.3 

44.7 

JCT 

45.8 

46.0 

46.9 

35.0 

ATUR 

29.4 

29.6 

22.7 

19.4 

TOTL 

55.1 

55.2 

53.4 

45.1 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiiaaaiHHtaaaaaaaaaaaiiaaaaaaaaaaaaaaaaaaaaaaaaaaaiiaaaaiiaaaaiiiiaif «»»)»»»»«» ■■■■ » ■»*» ■ ■»»■ » «■■»» 
35.5 1708.7 89.5 5311.0 179.9 0.9 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

28.0 

28.3 

17.4 

17.9 

COMB 

52.9 

53.1 

51.8 

44.1 

JET 

45.3 

45.5 

46.4 

34.5 

ATUR 

28.9 

29.1 

22.2 

19.0 

TOTL 

54.6 

54.6 

52.9 

44.6 


»*»*»**»**•***»***«»*»»»*«** 


36.0 


1582 . 3 


82.9 


5437.3 


179.8 


0.6 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

27.6 

27.8 

17.0 

17.5 

COMB 

52.3 

52.5 

51.3 

43.6 

JET 

44.8 

45.0 

45.9 

34.0 

ATUR 

28.5 

28.7 

21.7 

18.5 

TOTL 

54.4 

54.1 

52.4 

44.1 


3 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaawaaatHutaaaiKajKaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaimaaaaaaaaaaoaaaa wHHHHH H Ht awa wHHHHi awHHHUiaiHHi 


36.5 


1455.9 


76.3 


5563.6 


179.7 


0.7 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

27.1 

27.4 

16.6 

17.1 

COMB 

51.8 

52.0 

50.7 

43.0 

JET 

44.3 

44.5 

45.4 

?3.4 

ATUR 

28.1 

28.3 

21.2 

18.1 

TOTL 

53.5 

53.6 

51.9 

43.5 


1 

o 

§1 

r t* 

3a 


**»***#**#***##«**#*##*******##«**** a*###****##*##*#*#*# #*«##«#*»**#****#*#### ##*#*##*##*#*## «<*«**« ««**•**»*****« ***♦#***##****# 

37.0 132?. <+ 69.7 5689.9 179.7 0.7 


FANI 

24.2 

24.2 

13.0 

14.0 

FAND 

26.6 

26.9 

16.1 

16.7 

COMB 

51.2 

51.4 

50.2 

42.4 

JET 

43.7 

43.9 

44.9 

32.9 

ATUR 

27.6 

27.8 

20.7 

17.6 

TOTL 

52.9 

53.0 

51.3 

42.9 




37.5 1203.0 63.0 5616.3 179.6 


FANI 

24.2 

24. _ 

13.0 

14.0 

FAND 

26.2 

26.5 

15.6 

16.3 

COMB 

50.6 

50.8 

49.5 

41.8 

JET 

43.1 

43.3 

44.3 

32.3 

ATUR 

27.3 

27.5 

20.1 

17.2 

TOTL 

52.3 

52.4 

50.7 

42.3 
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S6.0 1076.6 56.6 5*62.6 176.5 0.5 




FAM 

24. 2 

24.2 

11. 0 

14.0 

FAJO 

25.0 

24.0 

15.4 

16.0 

CCV3 

49.9 

50.1 

40.9 

41.1 

JfT 

42.5 

42.7 

4J.6 

31.6 

ATUP 

27.0 

27.2 

19.5 

16.7 

TOTt 

51.7 

51.7 

50.0 

41.6 


JO . 5 950.2 49.6 6069.0 179.4 0.4 FAKI 

24.2 

24.2 

13.0 

14.0 

rue 

25.4 

25.7 

15.1 

15. 7 

ccro 

49.2 

49.4 

46.2 

40 .4 

JET 

41.6 

41.9 

43.0 

31.0 

ATUB 

26.6 

27.0 

16.9 

16.3 

TOTt 

51 t 

51.1 

49.3 

47.9 

39.0 623.7 43.2 6195.4 179.4 0.4 HM 

24.2 

24.2 

1U 

t*.* 

fa* e 

25.1 

25.4 

14.6 

.5.5 

cc-a 

46.5 

46.7 

47.4 

39.6 

JET 

41.1 

41.2 

42.2 

30.2 

AT1JP 

26.5 

26.7 

16.3 

16.0 

TOTt 

50.3 

50.3 

46.5 

40.1 

§#»•»#>»•» »M»#f i » »•* » M # » •»»#— »»gf 

39.5 697.3 36.5 6321.6 179.3 0.3 FAHI 

24.2 

24.2 

13.0 

14.0 

run 

25.0 

25.3 

14.5 

15.3 

cere 

47.7 

47.9 

46.6 

36.6 

JET 

40.3 

40-3 

41.4 

29.4 

ATUP 

26.2 

26.4 

17.7 

15.6 

TOTt 

49. S 

49.6 

47.7 

34.1 


40.0 573.9 29.9 6446.2 179.2 0.2 F tHl 

24. C 

26.2 

13.0 

14.0 

FMO 

14.9 

25.2 

14.3 

15.1 

CC“B 

46.9 

47.1 

45.7 

36.0 

JIT 

39.5 

39.5 

40.6 

26.4 

A TUB 

25.9 

26.2 

17 0 

15.3 

TOTt 

46.7 

46.6 

46.9 

36.5 


40.5 444.5 23.3 657... 6 179.2 0.2 FAJ<I 

24.2 

24.2 

13.0 

14.0 

FAJC 

24.6 

25.1 

14.2 

14.9 

erm 

46.6 

4'>. 3 

44,6 

37.1 

JET 

36.7 

367 

39.7 

27.6 

A TUP 

25.7 

25.9 

16.4 

15.1 

TOTt 

47.9 

46.0 

45.9 

37.6 


41. C J16.0 16.7 6701.0 179.1 0.1 FA.SI 

24.2 

24.2 

13.0 

14.0 

FA1C 

24.7 

25.0 

14.0 

14.6 

CCT8 

45 2 

45.5 

‘3.9 

36.2 

JET 

37.9 

37.9 

36.6 

26.9 

ATJB 

25.5 

25.6 

15.9 

14.? 

TOTt 

47. i 

47.2 

45.0 

36.6 


F UdilaMaAAAfldAAAMMAAAAAAAAAA 
■■■****FPPPP**P*F*fP**PPPPP 




ORIGINAL PAGE FS 
Of POOR QUALITY 



150 


41.5 191.6 10.0 6027.4 179.1 0.1 F6MI 

PUID 

cents 

JET 
ATUR 
TOT l 


42.0 65.2 5.4 6953.0 179.0 - 0.0 FAN I 

PA/® 

COMB 

JET 

ATUR 

TOTl 


0 <*»»**«**»* •»«»** 


24.7 

24.2 

13.0 

14.0 

24.7 

25.0 

14.0 

14.7 

44.5 

44.0 

43.1 

35.5 

37.2 

37.2 

30.0 

76.2 

753 

25.4 

15.5 

14.9 

46.4 

46.5 

44 .* 

36.1 


>**•*••»«•*•*« 


24.2 

24.2 

13.0 

14.0 

24.7 

75.0 

14.0 

14.7 

44,1 

44.4 

42.6 

35.1 

36.0 

36.0 

37.6 

25.0 

25.2 

25.3 

15.3 

14.9 

46.1 

46.1 

43.0 

30.7 


IMAfl M KHMUMMOMlUia MM VMMMMM MMa M tj MMAutMIAMAiLH M.M MJ1 MMM M M M M M M M M M MM 
WWW W WW W W WW wwww WWW ^ WWW W W WWW ■ W WWWW WWwW WWW W W WWW WWW W W WWwWWWW Ww 




NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MOOULE OUTPUT 

TFE 731/LEAR 36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 
•aa •*•»#•*«**« 


PARE 11 

IHHMfHHatMtVHmMHHHmtHWHHW 


TINE 

SEC 

14.5 


RANGE 

FEET 

7010.6 


ALTITUDE 

FEET 

367.0 


SLANT 


363.0 







!«#»«•« »#«««< 



RAFT NOISE 

LEVEL 1 

PREDICTIONS 

AT MINIMUM SLANT 

DISTANCE 











ENGINE- 

ELEV 






o o 

OBSERVER 

ANGLE 


PNL 

PNLTC 

OVERALL 

A-MEIGHTED 

° a 

ANGLE ,OEG 

0E6 

COMPONENT 

DB 

OB 

DB 

06(A) 

-0 o 

91.1 

09.9 

FAN I 

57. S 

60.2 

64.7 

46.7 

o z 



FAT® 

92.1 

93.0 

79.1 

79.3 

a r" 



COMB 

03.9 

06.0 

7T.1 

73.9 

O T3 



JET 

07.2 

87. 2 

70.9 

75.3 



ATUR 

07.0 

07.9 

75.0 

74.7 




TOTL 

97.0 

97.7 

86.4 

02.4 

P rn 


«aaaaaaaaa»aaaaa«a»aaaaaa9»aaaaaaaaa* aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa <#awa«aaaaa»»«aaaaaaa»aaaaaaaaaa»»»— »aaaaaaaaaaa ’~i 



152 


NASA LCHIS RESEARCH CENTER PA6E IE 

NASA SASP NOISE MODULE OUTPUT 

••••••■•■•■•••••••••••••••••■••••■■••••••••■••r ••••••• «••»»»» • •••■■•••••••••••■•••••••••••••••••••tHMHMi •••••«•••« »••••«*••••*••••*•• 

TFE731/LEAR36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 

wwwwwrvawwwwwvwawwwwwwwpwwitll WKVawWIYWWnnwWWWIlM WWWWWWWWW WWP^wWFWWWWWPWWWFWFwWRWRWWwWWWW WWRRRRRlRWIlIWinmillwRRRRRinniRRllRllRWlRRlWllllwim 

SUMMARY OUTPUT OF PREDICTED NOISE LEVELS 

•••••••••••••••••••••••••••••■•••••••••••■••••••••••••••■••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••y •*•••« 

MAX TIME AT ANGLE ,0£G TIME AT ANGLE .DEG MAX TIME AT MAX TIME AT 


COMPONENT 

EPNL 

OB 

PNLTC 

OB 

MAX 

PNLTC 

MAX 

PNLTC 

OUR 

CORR 

OUR 

TIME 

MAX 

PNL 

MAX 

PNL 

MAX 

PNL 

OVERALL 

DB 

MAX 

OVERALL 

A- WEIGHTED 
0B 

MAX 

A-WEIGHTE0 

FANI 

76.4 

80.6 

11.5 

29.0 

-4.4 

7.0 

79.4 

11.5 

29.0 

65.6 

11.5 

66.1 

11.5 

FAND 

86.2 

94.5 

15.0 

110.5 

-6.4 

3.0 

93.9 

15.0 

110.5 

60.9 

15.0 

61.2 

15.0 

COMB 

78.4 

84.7 

15.0 

110. i 

-6.3 

5.5 

64.6 

15.0 

110.5 

60.0 

15.0 

74.3 

13.0 

JET 

81.3 

87.6 

15.0 

110.5 

-6.5 

5.0 

87.7 

15.0 

110.5 

79.5 

15.0 

75.9 

15.0 

A TUP 

83.1 

93.2 

15.0 

110.5 

-10.1 

2.5 

93.1 

15.0 

110.5 

60.2 

15.0 

80.0 

15.0 

TOTL 

91.2 

99.7 

15.0 

110.5 

-8.4 

3.0 

99.2 

15.0 

110.5 

66.2 

15.0 

84.7 

15.0 


FAR 3* STAGE 3 NOISE LIMIT FOR INPUT AIRCRAFT IS 98.0 EPWOBI 


••••■••••••••••••■•••••••••••••••••••••••••a •«•••»•••••*»•«»•••»•••»•••••••••••••••••••••••»•»•• •«■•••• *****»*»****************«***« 

•••••FLYOVER AIRC. ..FT NOISE PREDICTION CASE COMPLETED***** 

•■•••••••••••■•••••■■•••••••••••••••••••••••••••••••••••■•••••••••••••••••••••••••a 

•••••P3EU00T0NES BELOW 1000 HZ HERE ELIMINATED PER FAA FAR 36. 836. 5. M . (IPSEUD*1>. 

•••••FLYOVER NOISE LEVELS INCLUDE A DOPPLER SHIFT. 


•«•**•**»****»**■*«***»*•**• »**•«*•* 
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NASA LFMIS RESEARCH CENTER PACE 13 

NASA GASP NOISE MODULE OUTPUT 

aa**********aa»aa*a*************a****«*******aa*aa**«**«***aa****«**«***»«a**a***a************aa*****#**a********a**a****a*B****a**a 

TFE731/LEAR 36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 

»a««0«aaa»«a»«B*Ba**a«»«*»«««*»««»«l«»N»ailB«««*»«a»«BB»a«»a«ft«l,««»«*»«»a»»«Ba«B««aaaBBBBaBBa«BBBaaa*aBBBBaBBaBBaaaBaB«*BaBBaa«aaa«BBa 
♦ ♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB £«>♦♦♦♦♦ 

♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB £«)♦♦♦♦♦ 

INPUT DATA - USER INPUT AND DEFAULT VALUES USED 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaBBaaBaBaaaaaBaBaaBaaaaaaaaaaaaaaaBaaaBaaaaaaaaaBaBaaaaaaBa 
CONTROL VARIABLES a 


IFAA* 1 APPROACH, I POUT = 3 FULL , ISTA6* 3 ICAB* 0 ISI« 0 (ENGL UNITS) 

aaaaaaaaaaaaaaaaaaaaaaaa 
ENVIRONMENTAL VARIABLES* 
aaaaaaaaaaaaaaaaaaaaaaaa 

TAMB*536. 7 PAMB* 2116.2 RH* 70. OIST* 100.0 NLK* 16 

ANGLE (ARRAY) * 10.0 20.0 30.0 60.0 SO.O 60.0 70.0 60.0 90.0 100.0 110.0 120.0 130.0 160.0 1S0.0 160.0 


ENGINE/AIRCRAFT SYSTEM • 


♦ ♦ -♦♦ENGINE VARIABLES* ♦♦♦♦ 


ENGINE TYPE(NTYE) = 

1 (FAN ) 


.ENGINE COMPONENT APPAVITCOMPI a 1 

4 5 6 0 

COMB JET ATUR NONE 




FAN 

♦♦♦♦♦AIRFRAME VARIABLES***^* 





AMACH=0.22 

VEL* 253.2 

ENP* 2. 

ANENGI* 0.0 

ANENGE* 0.0 

XL* 5.5 

YLa 2.6 

ZL a 16.7 

HGMAX* 17000. 

LOCENG* I 

I PHASE* 0 

I OOP* 1 







FLIGHT PROFILE * 






I0PRO* 0 


VEL« 253.2 

AMACH*0 . 22 

FLTANG* 3.0 

ANGAFT* 4.0 

TOROLL= 0. 

APDIST»10685.0 

XALT*1000. 





COMPUTED FROM A COMBINATION OF THE ABOVE 

VARIABLES. 


FLIGHT OPTIONS « 






KGOLD= 0 

XLSIOE* 0.0 

XRSIOE* 0 

.0 IDS* 1 

I CUT* 0 

I PSEUD* 1 

IDUR= 0 

XTOL= 100. 

IMING* 0 




XFAA* 7019. ,21325. 

,21325., 0., 

YFAA« 6., 

6., 6., 6., 

ZFAA* 0., 

0., 1476., 0., 
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NASA LEWIS RESEARCH CENTER PAGE 14 

NASA GASP NOISE MODULE OUTPUT 

TFE731/LEAR 36 APPROACH SIMULATION FLYOVER NOISE PREDICTION 


«*«»•«»*»»«»»»»•»«*»»»•»»»»•«»•»»«»*«■•»*«*«*••»«*•«»»«»«*»«»*•»»**«*««*«»•«*««*•««»•««••*«»•»«•*•••»**•«««•»«»**«•«•«•••«••«••)*««•• 
♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB EMD++4++ 

♦ ♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB END^ + 4 


ENGINE COMPONENT VARIABLES AT INPUT* 


♦♦♦♦♦FAN ♦♦♦♦♦ 

IGV* 0 

IFO* 0 

NH* 0 

NSTG* 1 

NBF* 30 

NVAN*109 

R33-200 .00 

MAFAN* 79.18 

RPM* 8391. 

DELT* 45.50 

FPR* 0.0 

FANDXA* 2.3190 

FANHUB* 1.1250 

TIPMD*1 .4600 

TIPM*0.9549 

FANEFF*0.0 

NBF2* 0 

NVAN2* 0 

FAN02* 0.0 

TIPM02*0.0 

TXPM2*0.0 

RSS2*100 . 90 

PRAT* 0.0 

TRAT«0.0 

FANEF2*0.0 

I BUZ* 0 

ITONE* 0 

AMACH*0.2229 

CAEF* 40.0 


♦♦♦♦♦COMB+^+4^ 

MACOMB* 17.35 
AMACH*0.223 

T3*1036.0 

T4*1075.O 

P3* 14472.0 

CAEC* 20.0 


♦♦♦♦♦JET ♦♦♦♦♦ 

VJ* 791.7 

TJ*1254 . 7 

DJ* 0.9594 

HJ*0. 47970 

6AMJ* 1.3330 

VJ2* 042.1 

TJ2* 507.2 
PHI J* 0.0 

OJ2* 1.6292 
VO* 253.2 

HJ2=0. 33490 
1NVOPT * 0 

GAMJ2*1 .4010 

EL2* 0.70 

ALFAJ* 0.0 

♦ ♦♦♦♦ATURt + t^ 

RPMT* 15094.0 
PRTS* 0.0 

DT* 1.266 
6AMAT*1. 37300 

DH* 0.745 
CAET* 40.0 

ACNZ* 0.024 
AMACH*0. 223 

NBT* BO 

DTOT*0. 35000 


A DOPPLER FREQUENCY SHIFT MILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AB A FUNCTION OF FLIGHT MACH NO. AND ANGLE FROM INLET 
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NASA LEWIS RESEARCH CENTER PACE 1 

NASA 6ASP NOISE HOOULE OUTPUT 

a***.**#***.**, ■ ««♦ , i******************* ******* *»**«« *«*««»« ***»*•**••*««« «*a ****«•*•«*** ****** a************************** ******** 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 TAKEOFF CONDITION 

a**************************************** ****** N************************************************************************************ 

INPUT DATA - USER INPUT AND OE FAULT VALUES USED 

M*********************************************************************************************************************************** 

CONTROL VARIABLES a 

aaaaaaauaaaaaaaaaaaa 

IFAA= 2 TAKEOFF , IPOUT* 3 FULL , ISTAG* 3 ICAB» 0 ISI» 0 (ENGL UNITS > 


ENVIRONMENTAL VARIABLES* 


TAf©=536 . 7 
ANGLE (ARRAY) * 


PAM8- 2116.2 RH* 70. DI3T« 100.0 NLOC* 16 

10.0 20.0 30.0 40.0 50.0 60.0 70.0 SO.O 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 


ENGINE/AIRCRAFT SYSTEM * 


♦♦♦♦♦ENGINE VARIABLES,++++ 

ENGINE TYPEINTYE)" 1 (FAN ) ENGINE COMPONENT ARRAY! ICOMP) ■ 14 5 6 0 0 

PAN COMB JET ATUR NONE NONE 


♦♦♦♦♦AIRFRAME VARIABLES..... 
AMACH=0 . 25 VEL= 288. 2 

YL= 2.6 ZL« 16.7 


ENP* 2. 

WGMAX 3 17000. 


ANEN6I* 0.0 
LOCEN6* 1 


ANENGE" 0.0 
I PHASE* 0 


XL* 6.6 
IDOP* 1 



FLIGHT PROFILE * 


IDPRO* 0 



VEL* 286.2 

AMACH*0.25 

PLTANG*11 .0 

TOROLL* 4500. 

APDIST* 

0.0 

XALT«1000. 




A STRAIGHT LINE PROFILE HILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES. 


FLIGHT OPTIONS * 


ANGAFT* 7.2 


KGOLO* 0 

XLSIOE 3 0.0 

XPSIDE- 

0.0 I93» 1 


ICUT* 

0 

I PSEUD* 

1 

IDUR= 1 
XFAA= 7516. 

XTOL* 100. 

.21230. ,21325. . 0., 

IWING* 0 
YFAA* 4. 

» 4a 9 4a » 

4. » 

ZFAA* 

0 ., 

0., 1476., 

0 ., 


'THE FLIGHT PROFILE WILL BE TERMINATED WHEN THE OVERALL ENGINE PNLTC IS 10 DB BELOW ITS MAXIMUM VALUE (IDUR*1) 



NASA LEWIS RESEARCH CENTER PACE 2 

NASA GASP NOISE MOCULE OUTPUT 

«««»««««»**«««•«»»»«•»»»«««•»*«•«*««*«»««»«»«»»»»»»«»«»*»*«*«»««««***<•»««««»» 

LEAR36/TFE731 NOISE PREDICTION AT FARJo TAKEOFF CONDITION 

«»(M*»«»»»»*»**#»»*«®«**®««»#»»»»«**»*»*»**»*«#*»»»*«««#«**«*»»**«#*»**#**»»»*«*#«*»»**«****«*****«»**»*»»*«*I***«*'**«*««I«»»»«*»«»»** 
«•»»»*«»»»» »•«»*»««*« «»«««*»«**«»«»» 

ENGINE COMPONENT VARIABLES AT INPUT* 


♦♦♦♦♦FAN ♦ ♦♦♦♦ 

IGV= 0 

IFO* 0 

NH= 8 

RSS=200.00 

WAFAN®104.82 

RPM® 11161. 

FANHUB® 1.1250 

TIPMD=1 .4800 

TIPM=0.0 

FAN02® 0.0 

TIPMD2S0.0 

TXPM2®0. 0 

FANEF2S0.0 

IBUZ® 0 

ITONE® 0 


WACOMB® 28.85 
AMACH®0.254 

T3=1Z69.0 

T4®2287.4 

♦♦♦♦♦JET ♦♦♦♦♦ 

VJ=1509. 0 

TJS1427.0 

OJ® 0 . 9596 

TJ2= 613.0 

OJ2= 1.6292 

HJ2=0. 33490 

PHIJ= 0.0 

VO* 288.2 

INVOPT® 0 

♦ ♦♦♦♦ATUR^^»^ 

RPMT® 20076.0 

0T= 1.266 

DH= 0.7A5 

PBTS S 0.0 

GAMATsl. 33300 

CAET- 40.0 


NSTG* 1 

NBF* 30 

NVAN=I09 

CELT® 60.70 

FPR® 0.0 

FANDIA® 2.3190 

FANEFFsO.O 

NBF2* 0 

NVAN2* 0 

RSS2=100.00 

PRAT® 0.0 

TRATsO.O 

AHACH®0.2537 

CAEF« <*0.0 


P3® 27995.0 

CAEC® 20.0 



HJ=0. 50000 

GAMJsl.3330 

VJ2* 922.0 

GAMJ2®1,4010 

EL2» 0. 78 

ALFAJ* 7.20 

ACNZ® 0.624 

NBT® 80 

DTOT»0. 45000 

AMACHaO.254 





st 

§? 


O "O 

c £ 

r rn 



#»»** A OOPPLER FREQUENCY SHIFT WILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AMD ANGLE FROM INLET 
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NASA LEWS RESEARCH CENTER P*GE 3 

NASA 6ASP NOISE MOOULE OUTPUT 

• ««**•»*»•»**»*«*«*»«••*****•»•«•»»»**»*«’ 

LEAR36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION 



FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS 


VEL= 288. a 


AHACH-0 ■ 254 TOROLL* 4500. 


AP0I3T= 0. XALT=1000. (FOR LEVEL FLYOVER) 


TIME IPRO RANGE 
SECONDS FEET 


ALTITUDE AIRCRAFT FLIGHT 

FEET ANGLE OF ANGLE 

ATTACK, DEG DEG 


0.0 

1 

4500.0 

0.5 

2 

4641.5 

1.0 

3 

4782.9 

1.5 

4 

4924.4 

2.0 

5 

5065.9 

2.5 

6 

5207.3 

3.0 

7 

5348.8 

3.5 

8 

5490.3 

4.0 

9 

5631.7 

4.5 

10 

5773.2 

5.0 

11 

5914.7 

5.5 

12 

6056.1 

6.0 

13 

6197.6 

6.5 

14 

6339.1 

7.0 

15 

6480.5 

7.5 

16 

6622.0 

8.0 

17 

6763.5 

8.5 

18 

6904.9 

9.0 

19 

7046.4 

9.5 

20 

7167.9 

10.0 

21 

7329.3 

10.5 

22 

7470.8 

11.0 

23 

7612.3 

11.5 

24 

7753.7 

12.0 

25 

7895.2 

12.5 

26 

8036 7 

13.0 

27 

8178 1 

13.5 

28 

8319.6 

14.0 

29 

8461.1 

14.5 

30 

8602.5 

15.0 

31 

8744.0 

15.5 

32 

8885.5 

16.0 

33 

9026.9 

16.5 

34 

9168.4 

17.0 

35 

9309.9 

17.5 

36 

9451.3 

18.0 

37 

9592.8 

18.5 

38 

9734.3 


0.0 

7.2 

27.4 

7.2 

54.8 

7.2 

82.3 

7.2 

109.7 

7.2 

137.1 

7.2 

164.5 

7.2 

191.9 

7.2 

219.4 

7.2 

246.8 

7.2 

274.2 

7.2 

301.6 

7.2 

329.1 

7.2 

356.5 

7-2 

383.9 

7.2 

411.3 

7.2 

438.7 

7.2 

466.2 

7.2 

493.6 

7.2 

521.0 

7.2 

548.4 

7.2 

575.8 

7.2 

603.3 

7.2 

630.7 

7.2 

658.1 

7.2 

685.5 

7.2 

712.9 

7.2 

740.4 

7.2 

767.8 

7.2 

795.2 

7.2 

822.6 

7.2 

850.1 

7.2 

877.5 

7.2 

904.9 

7.2 

932.3 

7.2 

959.7 

7.2 

987.2 

7.2 

1014.6 

7.2 


11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

1J .0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 

11.0 




159 


19.0 

39 

9875 . 7 

1092.0 

7.2 

11.0 

19.5 

90 

10017.2 

1 C 59.9 

7.2 

11.0 

20.0 

91 

10158.7 

109 o .8 

7.2 

11 0 

20.5 

92 

10300.1 

1129.3 

7.2 

11.0 

21.0 

93 

10991.6 

1151.7 

7.2 

11.0 

21.5 

99 

10583.1 

1179.1 

7.2 

11.0 

22.0 

95 

10729.5 

1206.5 

7.2 

11.0 

22.5 

96 

a 6066 . 0 

1233.9 

7.2 

11.0 

25.0 

97 

11007.5 

1261.9 

7.2 

11.0 

25 . S 

98 

11198.9 

1288.8 

7.2 

11.0 

29.0 

99 

11290.9 

1316.2 

7.2 

11.0 

29.5 

50 

11931.9 

1393.6 

7.2 

11.0 

25.0 

51 

11573.3 

1371.1 

7.2 

11.0 

25.5 

52 

11719.8 

1398.5 

7.2 

11.0 

26.0 

53 

11856.3 

1925.9 

7.2 

11.0 

26.5 

59 

11997.7 

1953.3 

7.2 

11.0 

27.0 

55 

12139.2 

1980.7 

7.2 

11.0 

27.5 

56 

12280.7 

1508.2 

7.2 

11.0 

26.0 

57 

12922.1 

1535.6 

7.2 

11.0 

28.5 

58 

12563.6 

1563.0 

7.2 

11.0 

29.0 

59 

12705.1 

1590.9 

7.2 

11.0 

29.5 

60 

12896.5 

1617.8 

7.2 

11.0 

30.0 

61 

12988.0 

1695.3 

7.2 

11.0 

30.5 

62 

13129.5 

1672.7 

7.2 

11.0 

31.0 

63 

13271.0 

1700.1 

7.2 

11.0 

31.5 

69 

13912.9 

1727.5 

7.2 

11.0 

32.0 

65 

13553.9 

1759.9 

7.2 

11.0 

32.5 

66 

13695.9 

1782.9 

7.2 

11.0 

33.0 

67 

13836.8 

1809.8 

7.2 

11.0 

33.5 

68 

13978.3 

1837.2 

7.2 

11.0 

39.0 

69 

19119.6 

1869.6 

7.2 

11.0 

39.5 

70 

19261.2 

1892.1 

7.2 

11.0 

35.0 

71 

19902.7 

1919.5 

7.2 

11.0 

35.5 

72 

19599.2 

1996.9 

7.2 

11.0 

36.0 

73 

19685.6 

1979.3 

7.2 

11.0 

36.5 

79 

19827.1 

2001.7 

7.2 

11.0 

37.0 

75 

19968.6 

2029.2 

7.2 

11.0 

37.5 

76 

15110.0 

2056.6 

7.2 

11.0 

38.0 

77 

15251.5 

2089.0 

7.2 

11.0 

36.5 

78 

15393.0 

2111.9 

7.2 

11.0 

39.0 

79 

15539.9 

2138.8 

7.2 

11.0 

39.5 

80 

156/». 9 

2166.3 

7.2 

11.0 

90.0 

81 

15817.9 

2193.7 

7.2 

11.0 

90.5 

82 

15958.8 

2221.1 

7.2 

11.0 

91.0 

83 

16100.3 

2298.5 

7.2 

11.0 

91.5 

89 

16291.8 

2275.9 

7.2 

11.0 

92.0 

85 

16383.2 

2303.9 

7.2 

11.0 

92.5 

86 

16529.7 

2330.8 

7.2 

11.0 

93.0 

87 

16666.2 

2358.2 

7.2 

11.0 

93.5 

88 

16807.6 

2385.6 

7.2 

11.0 
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44.0 

89 

16949.1 

2413.1 

7.2 


44.5 

90 

17090.6 

2440.5 

7.2 


45.0 

91 

17232.0 

2467.9 

7.2 


45.5 

92 

17373.5 

2495.3 

7.2 

11.0 

46.0 

93 

17515.0 

2522.7 

7.2 

11.0 

46.5 

94 

17656.4 

2550.2 

7.2 

11.0 

47.0 

95 

17797.9 

2577.6 

7.2 

11.0 

47.5 

96 

17939.4 

2605.0 

7.2 

11.0 

40.0 

97 

18080.8 

2632.4 

7.2 

11.0 

48.5 

98 

18222.3 

2659.8 

7.2 

11.0 

49.0 

99 

18363.8 

2687.3 

7.2 

11.0 

49.5 

100 

18505.2 

2714.7 

7.2 

11.0 

50.0 

101 

18646.7 

2742.1 

7.1 

11.0 

50.5 

102 

18788.2 

2769.5 

7.2 

11.0 

51.0 

103 

18929.6 

2796.9 

7.2 

11.0 

51.5 

104 

19071.1 

2824.4 

7.2 

11.0 

52.0 

105 

19212.6 

2851.8 

7.2 

11.0 

52.5 

106 

19354.0 

2879.2 

7.2 

11.0 

53.0 

107 

19495.5 

2906.6 

7.2 

11.0 

53.5 

108 

19637.0 

2934.1 

7.2 

11.0 

54.0 

109 

19778.4 

2961.5 

7.2 

11.0 

54.5 

110 

19919.9 

2988.9 

7.2 

11.0 

55.0 

111 

20061.4 

3016.3 

7.2 

11.0 

55.5 

112 

20202.8 

3043.7 

7.2 

11.0 

56.0 

113 

20344.3 

3071.2 

7.2 

11.0 

56.5 

114 

20485.8 

3098.6 

7.2 

11.0 

57.0 

115 

20627.2 

3126.0 

7.2 

11.0 

57.5 

116 

20768.7 

3153.4 

7.2 

11.0 

58.0 

117 

20910.2 

3180.8 

7.2 

11.0 

58.5 

118 

21051.6 

3208.3 

7.2 

11.0 

59.0 

119 

21193.1 

3235.7 

7.2 

11.0 

59.5 

120 

21334.6 

3263.1 

7.2 

11.0 

60.0 

121 

21476.0 

3290.5 

7.2 

11.0 

60.5 

122 

21617.5 

3317.9 

7.2 

11.0 

61.0 

123 

21759.0 

3345.4 

7.2 

11.0 

61.5 

124 

21900.4 

3372.8 

7.2 

11.0 

62.0 

125 

22041.9 

3400.2 

7.2 

11.0 

62.5 

126 

22183.4 

3427.6 

7.2 

11.0 

63.0 

127 

22324.8 

3455.1 

7.2 

11.0 

63.5 

128 

22466.3 

3482.5 

7.2 

11.0 

64.0 

129 

22607.8 

3509.9 

7.2 

11.0 

64.5 

130 

22749.2 

3537.3 

7.2 

11.0 

65.0 

131 

22890.7 

3564.7 

7.2 

11.0 

65.5 

132 

23032.2 

3592.2 

7.2 

11.0 

66.0 

133 

23173.6 

3619.6 

7.2 

11.0 

66.5 

134 

23315.1 

3647.0 

7.2 

11.0 

67.0 

135 

23456.6 

3674.4 

7.2 

11.0 

67.5 

136 

23598.0 

3701.8 

7.2 

11.0 

68.0 

137 

23739.5 

3729.3 

7.2 

11.0 

68.5 

138 

23881.0 

3756.7 

7.2 

11.0 

69.0 

139 

^<< 022.4 

3784.1 

7.2 

11.0 

69.5 

140 

24163.9 

3811.5 

7.2 
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70. 0 

141 

24305.4 

3838.9 

7.2 

11.0 


70.5 

142 

24446 . 6 

3866.4 

7.2 

11.0 • 


71.0 

143 

24588.3 

3893.8 

7.2 

11.0 


71.5 

144 

24729.8 

1921.2 

7.2 

11.0 


72.0 

145 

24671.2 

3948.6 

7.2 

11.0 


72. 5 

146 

25012.7 

3976 . 1 

7.2 

11.0 


73.0 

147 

25154 . 2 

4003.5 

7.2 

11.0 


73.5 

198 

25295.6 

4030.9 

7.2 

11.0 


74.0 

149 

25437.1 

4058.3 

7 2 

11.0 


74.5 

150 

25578.6 

4085.7 

7 . " 

11.0 


75.0 

151 

25720.0 

4113.2 

7.2 

11.0 


75.5 

152 

25861.5 

4140.6 

7.2 

11.0 


76.0 

153 

26003.0 

4168.0 

7.2 

11.0 


76.5 

154 

26144.4 

4195.4 

7.2 

11.0 


77.0 

155 

26285.9 

4222.8 
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11352.3 

7.2 

11.0 

207.5 

916 

63200.0 

11379.7 

7.2 

11.0 

200.0 

917 

63150.2 

11907.2 

7.2 

11.0 

200.5 

910 

63991.7 

11939.6 

7.2 

11.0 

209.0 

919 

63633.2 

11962.0 

7.2 

11.0 

209.5 

920 

63779.6 

11909.9 

7.2 

11.0 

210.0 

921 

63916.1 

11516.0 

7.2 

11.0 

210.5 

922 

69057.6 

11599.3 

7.2 

11.0 

211.0 

923 

69199.0 

11571.7 

7.2 

11.0 

211.5 

929 

69390 5 

11599.1 

7.2 

u.o 

212.0 

925 

69962.0 

11626.5 

7.2 

11.0 

212.5 

926 

69623.9 

11653.9 

7.2 

11.0 

215.0 

92 7 

69769.9 

11601.9 

7.2 

u.o 

215.5 

920 

69906.9 

11700.0 

7.2 

u.o 

219.0 

929 

65097.9 

11736.2 

7.2 

u.o 

219.5 

930 

65109.3 

11763.6 

7.2 

u.o 

215.0 

931 

65330.0 

11791.1 

7.2 

u.o 

215.5 

932 

65972.3 

11010.5 

7.2 

u.o 

216.0 

913 

65613.7 

11695.9 

7.2 

u.o 

216.5 

9 J9 

65755.2 

11073.3 

7.2 

u.o 

217.0 

935 

65096.7 

11900.7 

7.2 

u.o 

217.5 

936 

66030.1 

11920.2 

7.2 

u.o 

218.0 

937 

66179. <> 

11955.6 

7.2 

u.o 

210.5 

930 

66321.1 

11903.0 

7.2 

u.o 

219.0 

939 

66962.5 

12010.9 

7.2 

u.o 

219.5 

990 

66609.0 

12037.0 

7.2 

u.o 

220.0 

991 

66795.5 

12065.3 

7.2 

u.o 

220.5 

992 

66006 . 9 

12092.7 

7.2 

u.o 

221.0 

993 

67020.9 

12120.1 

7.2 

u.o 

221.5 

999 

67169.9 

12197.5 

7.2 

u.o 

222.0 

9h5 

67311.3 

12179.9 

7.2 

11.0 

222 5 

996 

67952.0 

12202.9 

7.2 

u.o 

225.0 

997 

67599.3 

12229.0 

7.2 

11.0 

225.5 

960 

67735.7 

12257.2 

7.2 

u.o 
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224.0 

449 

67877.2 

12284.6 

7.2 

11.0 


224 . S 

450 

68016.7 

12312.1 

7.2 

11.0 


225.0 

451 

68160.1 

12339.5 

7.2 

11.0 


225.5 

452 

66301.6 

12366.9 

7.2 

11.0 


226.0 

453 

68443.1 

12394.3 

7.2 

11.0 


226.5 

454 

68584.5 

12421.7 

7.2 

11.0 


227.0 

455 

68726.0 

12449.2 

7.2 

11.0 


227.5 

456 

68867.5 

12476.6 

7.2 

11.0 


226.0 

457 

69008.9 

12504.0 

7.2 

11.0 


226.5 

458 

69150.4 

12531.4 

7.2 

11.0 


229.0 

459 

6 ‘> 291 . 9 

12558.8 

7.2 

11.0 


229.5 

460 

66433.3 

12586.3 

7.2 

11.0 


230.0 

461 

69 . 174 .8 

12613.7 

7.2 

11.0 


230.5 

462 

69 , 16.3 

12641.1 

7.2 

11.0 


231.0 

463 

69857.7 

12666.5 

7.2 

11.0 


231.5 

464 

69999.2 

12695.9 

7.2 

11.0 


232.0 

465 

70140.7 

12723.4 

7.2 

11.0 


232.5 

466 

70282.1 

12750.8 

7.2 

11.0 


233.0 

467 

70423.6 

12778.2 

7.2 

11.0 


233.5 

468 

70565.1 

12805.6 

7.2 

11.0 

S3 

o ? 

234.0 

469 

70706.5 

12633.1 

7.2 

11.0 

234.5 

470 

70848.0 

12860.5 

7.2 

11.0 

235.0 

471 

70989.5 

12887.9 

7.2 

11.0 

235.5 

472 

71130.9 

12915.3 

7.2 

11.0 


236.0 

473 

71272.4 

12942.7 

7.2 

11.0 

r* 

£ r‘. 

236.5 

474 

71413.9 

12970.2 

7.2 

11.0 

237.0 

475 

71555.3 

12997.6 

7.2 

11.0 

237.5 

476 

71696.8 

13025.0 

7.2 

11.0 

H r*i 

■w 

238.0 

477 

71838 3 

13052.4 

7.2 

11.0 

236.5 

478 

71979.7 

13079.8 

7.2 

11.0 


239.0 

479 

72121.2 

13107.3 

7.2 

11.0 


239.5 

480 

72262.7 

13134.7 

7.2 

11.0 


240.0 

481 

72404.1 

13162.1 

7.2 

11.0 


240.5 

482 

72545.6 

13189.5 

7.2 

11.0 


241.0 

483 

72687.1 

13216.9 

7.2 

11.0 


241.5 

484 

72828.5 

13244.4 

7.2 

11.0 


242 . D 

465 

72970.0 

13271.8 

7.2 

11.0 


242.5 

486 

73111.5 

13299.2 

7.2 

11.0 


243.0 

487 

73252.9 

13326.6 

7.2 

11.0 


243.5 

488 

73394.4 

13354.1 

7.2 

11.0 


244.0 

489 

73535.9 

13381.5 

7.2 

11.0 


244.5 

490 

73677.3 

13408.9 

7.2 

11.0 


245.0 

491 

73818.8 

13436.3 

7.2 

11.0 


245.5 

492 

73960 . 3 

13463.7 

7.2 

11.0 


246.0 

493 

74101.7 

13491.2 

7.2 

11.0 


246.5 

494 

74343.2 

13518.6 

7.2 

11.0 


247.0 

495 

74384.7 

13546.0 

7.2 

11.0 


247.5 

496 

74526.1 

13573.4 

7.2 

11.0 


248.0 

497 

74667.6 

13600.8 

7.2 

11.0 


248.5 

498 

74809.1 

13628.3 

7.2 

11.0 


249.0 

499 

74950.5 

13655.7 

7.2 

11.0 


249.5 

SOO 

75092.0 

13683.1 

7.2 

11.0 
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NASA LEWIS RESEARCH CENTER PAGE 6 

NASA GASP NOISE MOOULE OUTPUT 

LEAR36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION 
• »«> »»(♦**«»**»»*»*«»«« 

NOISE SOURCE 2 FANI »» DISTANCE 2 100.0 »* ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

*««»»«»««■««»»» ***,*«««■,»«•«»«« It «««««*•«• 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
60. SO. 

SOUND 

60. 

PRESSURE LEVEL, DB 
70. 80. 70. 

100. 

110. 

120. 

130. 

160. 

150. 160. 

SOUND 
POWER 
LEVEL. DB 


20.0 

27.2 

28.6 

30.0 

31.3 

31.2 

31.0 

30.7 

28.0 

25.3 

26.2 

23.1 

22.0 

20.8 

19.8 

18.8 17.8 

78.2 


25.0 

30.1 

31.5 

32.9 

36.2 

36.1 

33.9 

33.6 

30.9 

28.2 

27.1 

26.0 

26.9 

23.6 

22.8 

21.7 

20.7 

61.1 


31.5 

33.0 

36.6 

35.8 

37.2 

37.0 

36.8 

36.6 

33.9 

31.3 

30.1 

29.0 

26.0 

26.9 

25.9 

26.9 

23.9 

66.1 


<*0.0 

36.0 

37.6 

38.8 

60.2 

60.0 

39.9 

39.8 

37.1 

36.6 

33.3 

32.1 

31.0 

29.9 

28.8 

27.8 

26.8 

87.1 


50.0 

39.1 

60.6 

62.0 

63.3 

63.2 

63.0 

62.7 

60.0 

37.3 

36.2 

35.1 

36.0 

32.9 

31.9 

30.9 

29.9 

90.2 


63.0 

62.1 

63.5 

66.9 

66.3 

66.1 

65.9 

65.7 

63.1 

60.6 

39.3 

38.2 

37.1 

36.1 

35.1 

36.1 

33.1 

93.2 


60.0 

65.1 

66.6 

68.0 

69.3 

69.2 

69.1 

68.9 

66.3 

63.6 

62.5 

61.6 

60.3 

39.2 

38.2 

37.1 

36.1 

96.3 


100.0 

66.3 

69.6 

51.2 

52.5 

52.6 

52.2 

52.0 

69.3 

66.7 

65.5 

66.6 

63.6 

62.2 

61.2 

60.2 

39.2 

99.5 

125.0 

51.6 

52.8 

56.2 

55.6 

55.5 

55.3 

55.1 

52.6 

69.6 

68.7 

67.7 

66.7 

65.8 

66.8 

63.8 

62.8 

102.6 


160.0 

56.6 

55.9 

57.3 

58.7 

58.6 

58.6 

58.5 

56.0 

53.6 

52.3 

51.3 

50.2 

69.1 

68.1 

67.1 

66.2 

105.9 

^ 35 

200.0 

56.0 

59.6 

60.9 

62.3 

62.2 

62.1 

62.0 

59.3 

56.7 

55.7 

56.7 

53.7 

52.6 

51.6 

50.7 

69.7 

109.6 


250.0 

61.6 

62.6 

66.3 

65.7 

65.6 

65.5 

65.6 

62.8 

60.3 

59.3 

56.3 

57.6 

56.6 

55.5 

56.5 

53.6 

112.9 

S p 

315.0 

66.8 

66.3 

67.8 

69.3 

69.2 

69.2 

69.2 

66.7 

66.2 

63.3 

62.6 

61.5 

60.6 

59.7 

58.7 

57.8 

116.6 


600.0 

66.6 

70.2 

71.7 

73.2 

73.2 

73.2 

73.3 

70.9 

68.6 

67.5 

66.6 

65.7 

66.7 

63.8 

62.9 

62.0 

120.7 

■9 5 

500.0 

72.9 

76.6 

75.9 

77.6 

77.5 

77.5 

77.5 

75.0 

72.6 

71.8 

70.9 

70.0 

69.7 

68.7 

67.7 

66.6 

125.0 

la 

630.0 

77.0 

76.5 

80.1 

61.6 

81.7 

81.8 

82.5 

79.9 

77.1 

75.8 

76.5 

73.0 

71.0 

69.7 

68.6 

67.5 

129.3 

800.0 

61.9 

83.6 

86.7 

86.0 

85.7 

85.2 

83.9 

80.6 

77.9 

76.6 

75.5 

76.3 

73.3 

72.3 

71.3 

70.3 

132.2 

3a 

1000.0 

63.0 

86.3 

<'5.6 

86.8 

86.5 

66.3 

86.1 

83.5 

80.9 

79.9 

78.9 

78.0 

77.8 

76.7 

75.5 

76.6 

133.9 

1250.0 

85.5 

07.0 

86.6 

69.9 

89.6 

89.8 

90.6 

87.8 

86.8 

63.3 

81.6 

79.9 

77.3 

75.9 

76.5 

73.3 

137.6 


1600.0 

89.9 

91.2 

92.5 

93.6 

93.0 

92.3 

90.3 

86.9 

63.6 

82.0 

80.5 

79.2 

78.2 

77.0 

75.9 

76.8 

139.3 


2000.0 

89.2 

90.6 

91.6 

92.6 

91.8 

91.3 

91.0 

88.1 

85.2 

86.0 

82.8 

81.6 

81.2 

80.0 

78.7 

77.5 

139.1 


2500.0 

90.3 

91.7 

92.9 

96.1 

93.8 

93.5 

96.0 

91.0 

67.6 

86.0 

86.1 

82.1 

79.6 

77.6 

76.1 

76.6 

161.3 


3150.0 

93.2 

96.5 

95.6 

96.5 

95.7 

96.6 

92.5 

88.6 

86.7 

82.6 

80.2 

76.1 

76.1 

76.6 

72.8 

71.6 

162.1 


6000.0 

91.6 

92.6 

93.1 

93.5 

92.2 

90.8 

38.7 

85.0 

81.5 

79.5 

77.3 

75.1 

73.3 

71.6 

69.8 

68.3 

139.2 


5000.0 

88.8 

69.9 

90.7 

91.6 

90.9 

90.2 

91.0 

87.9 

83.3 

79.0 

75.3 

72.6 

70.0 

68.2 

66.6 

65.2 

138.6 


6700.0 

96.1 

97.5 

97.3 

96.8 

96.9 

91.9 

85.9 

81.1 

76.2 

73.2 

70.7 

68.6 

66.5 

66.8 

63.2 

61.8 

162.1 


6000.0 

90.6 

90.9 

90.2 

89.6 

86.8 

86.1 

81.7 

77.9 

76.2 

71.6 

68.7 

66.2 

66.2 

62.0 

60.2 

58.6 

135.5 


10000.0 

88.9 

89.7 

89.7 

89.7 

87.9 

86.0 

86.1 

63.1 

78.6 

73.5 

68.3 

63.9 

60.1 

58.2 

56.5 

55.1 

136.8 


12500.0 

92.8 

96.0 

93.7 

93.2 

91.1 

68.1 

81.6 

76.5 

71.6 

67.0 

63.0 

59.8 

57.6 

55.0 

52.9 

51.2 

160.2 


16000.0 

86.5 

89.1 

88.5 

87.9 

85.3 

82.5 

81.6 

78.6 

73.9 

68.9 

63.5 

58.6 

53.9 

50.9 

68.6 

66.9 

136.8 


20000.0 

88.5 

89.5 

89.6 

89.2 

87.5 

85.5 

79.9 

75.8 

70.6 

65.2 

59.5 

56.2 

69.9 

66.7 

66.6 

62.7 

139.1 




69T 


CA' 20-20K ) 


IZHEAP 

ioe.* 

103.5 

103.0 

10*. 3 

103.2 

102.0 

100.5 

*7.5 

**.l 

*2.1 

*0.* 

eo.7 

87.2 

es.a 

6*. 5 

83.3 

150.8 

A-5CAU 

10?. I 

103.3 

193.0 

10*. 5 

103.5 

102.5 

101.5 

*6.2 

**.0 

*2, * 

*1.1 

69.5 

86.0 

64.6 

65.2 

6* . 0 

150.7 

********** 

OAtSO-lOK 1 
UMEAP 

101. * 

102.5 

103.2 

103.7 

102.7 

101.4 

100.7 

*7.* 

**.0 

*2.1 

*0.3 

66.7 

67.2 

65.6 

6*. 5 

63.3 

1*9.9 

A-SCAtE 

lot.® 

103. 1 

103.7 

104.3 

103.* 

102.* 

101.* 

98.2 

**. a 

*2.* 

*1.1 

89.5 

66.0 

65.5 

85.2 

e*.o 

150.5 

♦♦*♦♦*»•** 
PEPCEIVEO 
MOISE LEVL 
PUL 

21*. 4 

115.0 

115.3 

117.1 

114.2 

115.1 

113.0 

110.7 

107.5 

105.* 

103.* 

101. S 

**.S 

*6.0 

94.7 

95.5 


PHLTC 

115.5 

117.0 

11?.* 

m.3 

117.7 

115.5 

115.3 

112. 3 

106.6 

105.4 

10*. 0 

102.6 

100.0 

*6.4 

*7.3 

*4.1 



♦••••STATIC LEVELS AT AMBIEHT COPPECTED TO FAA STO OAT C0>«IT10M5 177 DEG F, 70 PCT RH) FOB FITOVEB PREDICTIONS OMIT 
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NASA IEHIS RESEARCH CENTER PAGE S 

NASA GASP NOISE MOOULE OUTPUT 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaavaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa • aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

LEAR36/TFE731 E/OISt fREDICTIOM AT FAR 34 TAKEOFF CONDITION 


NOISE SOURCE = FAND •• DISTANCE = 100.0 *• ONE-THIPD OCTAVE BAIO AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMART 

•a •><■••••■••«•»>■»<■■>• aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa a « •■(•••••MMOMMOUXM ••••»««•#«•*•••••••••««•• »«»■»» 

1/3 OCTAVE SOUND PRESSURE LEVEL, OB SOUND 


BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. SO. 

60. 

70. 

80. 

90. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

POWER 
LEVEL, DB 

20.0 

6.0 

5.7 

5.3 

4.6 

4.1 

3.4 

2.6 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.6 

25.0 

6.0 

5.7 

5.3 

4 8 

4.1 

3.4 

2.6 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.6 

31.5 

6.0 

5.7 

5.3 

4.8 

4.1 

3.4 

2.6 

1.8 

l.Q 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.8 

<•0.0 

6.0 

£.7 

5.3 

4.8 

4.1 

3.4 

2.6 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.8 

50.0 

6.0 

5.7 

5.3 

4.7 

4.1 

3.3 

2.6 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.8 

63.0 

6.0 

5.7 

5. 3 

4.7 

4.1 

3.3 

2.6 

1.6 

1.1 

0.5 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

52.8 

60. 0 

6.0 

5.7 

5.3 

4.7 

4.1 

3.4 

2.6 

1.9 

1.6 

1.7 

2.0 

2.4 

2.5 

1.4 

0.0 

0.0 

53.4 

100.0 

6.0 

5.7 

5.3 

4.7 

4.1 

3.5 

2.9 

2.9 

3.8 

5.3 

6.7 

7.8 

8.3 

6.9 

3.8 

1.1 

55.8 

125.0 

6.0 

5.7 

5.3 

4.8 

4.3 

4.1 

4.4 

6.3 

8.9 

11.5 

13.5 

14.9 

16.0 

14.4 

10.6 

7.3 

61.5 

160.0 

6.0 

5.7 

5.4 

5.0 

5.1 

6.3 

9.3 

12.6 

16.2 

19.0 

20.9 

22.3 

22.9 

21.2 

17.5 

13.7 

63.4 

200.0 

6.0 

5.6 

5.8 

6.2 

8.0 

11.2 

15.5 

1< .4 

22.6 

25.6 

27.5 

2C.8 

29.4 

27.7 

23.9 

20.1 

74.9 

250.0 

6.2 

6.4 

7.3 

9.4 

12.9 

17.2 

21.9 

21 .8 

29.3 

32.0 

33.9 

35.2 

35.6 

34.1 

30.3 

26.4 

81.3 

315.0 

6.9 

8.2 

10.8 

14.5 

18.8 

23.4 

28.2 

32.1 

35.5 

38.2 

40.1 

41.3 

42.0 

40.3 

36.4 

32.5 

87.5 

600.0 

9.3 

12.2 

16.0 

20.4 

24.9 

29.6 

34.4 

38.3 

41.6 

44.2 

46.0 

47.1 

47.6 

45.7 

41.8 

37.9 

93.3 

500.0 

13.7 

17.6 

21.9 

26.4 

30.9 

35.4 

40.0 

43.7 

47.0 

49.5 

51.2 

52.3 

52.8 

50.9 

47.0 

43.1 

98.5 

630.0 

16.6 

22.6 

27.2 

31.7 

36.1 

40.7 

45.2 

48.9 

52.2 

54.6 

56.3 

57.4 

57.9 

56.0 

52.0 

'| 8.1 

103.6 

600.0 

23.6 

26.0 

32.3 

36.8 

41. T 

45.7 

50.3 

54.0 

57.1 

59.5 

61.0 

62.0 

62.3 

60.3 

56.4 

52.4 

108.3 

1000 0 

26.6 

32.9 

37.3 

41.7 

46.1 

50.4 

54.8 

56.3 

61.3 

63.6 

65.1 

66.0 

66.3 

64.3 

60.3 

56.3 

112.4 

1250.0 

33.0 

37.3 

41.6 

45.9 

50.2 

54.5 

58.7 

62.2 

65.2 

67.5 

69.0 

69.9 

70.3 

66.3 

64.2 

60.2 

116.4 

1600.0 

36.9 

41.2 

45.5 

49.7 

54.0 

58.3 

62.7 

66.2 

69.1 

71.3 

71.7 

73.4 

73.6 

71.5 

67.4 

63.4 

120.0 

2000.0 

40.6 

45.1 

49.4 

53.6 

57.8 

62.0 

66.1 

69.4 

72.2 

74.3 

75.6 

76.4 

76.5 

74.4 

70.3 

66.2 

123.1 

2500.0 

44.1 

48.3 

52.5 

56.7 

60.8 

64.9 

69.0 

72.2 

75.0 

77.0 

76.3 

79.0 

79.1 

76.9 

72.8 

68.7 

125.8 

3150.0 

46.9 

51.1 

55.2 

59.4 

63.4 

67.5 

71.5 

74.7 

77.4 

79.4 

80.6 

81.3 

80.1 

78.2 

74.3 

70.5 

128.0 

4000.0 

49 4 

53.6 

57.7 

61.8 

65.6 

69.8 

71.9 

75.7 

79.6 

03.0 

85.4 

87.0 

90.8 

68.9 

85.2 

61.5 

135.2 

5000.0 

49. 9 

54.4 

59.3 

64.5 

70.0 

75.8 

85,9 

89.1 

91.7 

92.9 

92.4 

91.0 

86.8 

83.7 

76.9 

74.3 

139.8 

6300.0 

65. S 

69.6 

73.3 

76.9 

80.2 

82.9 

80.5 

81.5 

82.4 

83.3 

e4.o 

64.6 

85.1 

82.9 

76.7 

74.6 

.’.33.7 

eooo.o 

56.9 

60.3 

63.2 

66.1 

69.1 

72.5 

77.1 

80.3 

83.2 

85 6 

67.1 

67.9 

89.4 

87.2 

83.3 

79.4 

136.1 

10000.0 

54.3 

58.6 

62.9 

67.3 

71.8 

76.5 

83.2 

86.2 

88.6 

89.9 

89.7 

89.0 

86.7 

83.9 

79.4 

75.1 

136.5 

12500.0 

61.7 

65.7 

69.5 

73.1 

76.4 

79.3 

79.1 

81.0 

82.6 

84.4 

85.4 

85.9 

86.9 

84.6 

60.5 

76.5 

136.0 

16000.0 

55.0 

58.7 

62.2 

65.8 

69.5 

73.5 

79.3 

82.2 

84.7 

e6.i 

86.3 

86.0 

65.1 

82.5 

78.2 

74.0 

137.5 

20000.0 

56.2 

t-0 .4 

64.6 

66.7 

72.8 

76.8 

77.7 

79.9 

61.8 

82.9 

83.2 

83.0 

62.6 

80.0 

75.6 

71.3 

136.2 


ORIGINAL PAGE » 
OF POOR QUALITY 
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********** 
OAf 20-20K) 


LINEAR 

68.3 

72.6 

76.1 

79.8 

83.6 

86.7 

90.1 

92.9 

95.6 

96.8 

97.0 

96.8 

96.6 

96.3 

90.3 

86.3 

166.2 

A-SCALE 

67.0 

71.1 

76.8 

78.5 

82.0 

85.3 

89.1 

92.0 

96.5 

95.9 

96.1 

95.9 

96.0 

93.7 

69.7 

85.6 

166.7 

♦♦♦♦♦♦♦♦♦♦ 
OA< 50-10K ) 
LINEAR 

66.6 

70.7 

76.6 

78.1 

81.7 

85.0 

89.0 

92.0 

96.5 

95.9 

96.0 

95.8 

95.6 

93.3 

89.3 

85 3 

166.6 

A-SCALE 

66.6 

70.5 

76.2 

77.9 

81.5 

86.6 

88.8 

91.7 

96.3 

95.7 

95.9 

95.6 

95.6 

93.6 

69.6 

65.5 

166.1 

♦♦♦♦♦♦♦♦♦♦ 
PERCEIVED 
NOISE LEVL 
PNL 

79.0 

83.1 

86.9 

90.7 

96.2 

97.5 

101.5 

106.6 

107.2 

108.6 

106.7 

108.2 

106.6 

106.5 

102.6 

96.8 


PNLTC 

81.1 

85.2 

88.9 

92.7 

96.5 

99.8 

106.7 

108.1 

110.7 

111.9 

110.6 

109.6 

111.1 

109.2 

105.5 

101.8 



STATIC LEVELS AT AMBIENT CORRECTED TO FAA STO OAT CONDITIONS C77 OE6 F, 70 PCT RH> FOR FLYOVER PREDICTIONS ONLY 
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NA3A LEWIS RESEARCH CENTER PAGE 6 

NASA GASP NOISE MODULE OUTPUT 


LEAR36/TFE731 NOISE PREDICTION AT FAR 36 TAKEOFF CONDITION 

«»«««•»« »»»*«»»«««»*«•«»« «»»*««»«» »**«»«««**«*««»*»»*««««« »»«««»«*« «*«««««« »*»»«»*«** II 

NOISE SOURCE 1 COMB *"• DISTANCE = 100.0 »• ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT 50URCE NOISE LEVEL SUMMARY 


1/3 OCTAVE 



SOUND 

PRESSURE LEVEL. 06 






SOUND 

BAND CENTER 

MIKE 

LOCATIONS IN DEGREES 








POWER 

FREQUENCY 

10. 

20. 30. 40. 50. 

60. 

70. 80. 90. 100. 110. 

120. 

130. 

140. 

150. 

160. 

LEVEL ,DB 




20.0 

35.6 

37.4 

39.0 

40.7 

42.6 

43.9 

45.1 

46.4 

48.3 

49.9 

51.0 

51.7 

51.9 

52.0 

51.9 

51.9 

99,6 

25.0 

39.7 

41.4 

43.0 

44.7 

46.6 

47.9 

49.1 

50.4 

52.3 

54.0 

55.1 

55.8 

56.0 

56.1 

56.1 

56.1 

103.6 

31.5 

43.7 

45.4 

47.0 

48.7 

50.7 

52.0 

53.2 

54.5 

56.5 

58.2 

59.3 

60.1 

60.3 

60.5 

60.4 

60.5 

107.9 

40.0 

47.8 

49.5 

51.2 

52.9 

54.9 

56.2 

57.5 

58.9 

60.8 

62.5 

63.6 

64.4 

64.6 

64.8 

64.6 

64.6 

112.2 

50.0 

52.2 

53.9 

55.5 

57.3 

59.2 

60.5 

61.8 

63.1 

64.9 

66.5 

67.5 

66.1 

68.1 

68.2 

66.0 

68.0 

116.0 

63. 0 

56.4 

58.1 

59.7 

61.3 

63.2 

64.4 

65.4 

66.6 

68.3 

69.9 

70.8 

71.5 

71.6 

71.7 

71.5 

71.5 

119.4 

80.0 

59.9 

61.6 

63.1 

64.7 

66.6 

67.7 

68. 8 

70.0 

71.8 

73.3 

74.3 

74.9 

75.0 

75.1 

74.9 

74.8 

122.6 

100.0 

63.3 

65.0 

66.6 

68.2 

70.0 

71.1 

72.3 

73.4 

75.1 

76.5 

77.3 

77.8 

77.7 

77.6 

77.4 

77.3 

125.8 

125.0 

66.7 

68.4 

69.9 

•’1.4 

73.1 

74.1 

74.9 

75.9 

77.6 

79.0 

79.8 

80.3 

80.3 

60.3 

60.1 

80.0 

128.4 

160.0 

69.3 

70.9 

72.4 

73.9 

75.6 

76.6 

77.6 

78.6 

80.2 

81.6 

82 4 

82.9 

83.0 

829 

82.6 

82.5 

131.0 

200.0 

72.0 

73.6 

75.1 

76.6 

78.2 

79.2 

80.3 

81.2 

82.7 

84.0 

84.6 

84.9 

84.6 

84.4 

84.1 

83.9 

133.1 

250.0 

74.6 

76.2 

77.6 

79.0 

80.5 

81.3 

81.9 

82.7 

84.1 

85.2 

85.8 

66.0 

86.0 

85.7 

85.3 

85.1 

134.5 

315.0 

76.1 

77.7 

79.0 

80.3 

81.8 

82.5 

83.3 

84.0 

85.2 

86.1 

86.4 

86.5 

85.9 

65.5 

85.0 

84.7 

13C.? 

400.0 

77.4 

78.9 

80.2 

81.3 

82.6 

83.1 

83.3 

83.7 

84.7 

85.4 

85.6 

85.4 

64.8 

84.3 

83.7 

63.3 

134.5 

500.0 

77.2 

78.7 

79.8 

80.6 

81.9 

62.2 

82.2 

62.4 

83.3 

83.9 

84.0 

83.6 

83.3 

82.8 

62.1 

81.6 

133.2 

630.0 

76.0 

77.4 

78.4 

79.3 

80.4 

80.6 

80.8 

80.9 

81.7 

82.2 

82.2 

81.9 

81.1 

80.5 

79.8 

79.4 

131.5 

800.0 

74.5 

75.8 

76.8 

77.7 

78.6 

78.7 

78.6 

78.6 

79.2 

79.6 

79.5 

79.2 

78.4 

77.8 

77.0 

76.6 

129.2 

1000.0 

72.2 

73.5 

74.4 

75.2 

76.0 

76.1 

75.9 

75.9 

76.4 

76.6 

76.7 

76.4 

75.7 

75.0 

74.3 

73.9 

126.5 

1250.0 

69.5 

70.8 

71.7 

72.4 

73.2 

73.2 

73.2 

73.1 

73.7 

74.0 

73.7 

73.2 

72.2 

71.4 

70.6 

70.1 

123.6 

1600.0 

66.7 

68.0 

68.9 

69.6 

70.3 

70.2 

69.7 

69.5 

69.6 

70.0 

69.7 

69.2 

68.2 

67.5 

66.7 

66.2 

120.1 

2000.0 

63.1 

64.3 

65.1 

65.7 

66.3 

66.2 

65.8 

65.5 

65.9 

66.2 

65.9 

65.4 

64.7 

64.0 

63.2 

62.7 

116.3 

2500.0 

59.1 

60.3 

61.1 

61.8 

62.4 

62.3 

62.2 

62.0 

62.4 

62.7 

62.5 

62.0 

61.2 

60.5 

59.7 

59.2 

112.8 

3150.0 

55.5 

56.8 

57.6 

58.3 

59.0 

58.9 

58.7 

56.5 

58.9 

59.1 

58.6 

58.3 

57.3 

56.5 

55.6 

55.1 

109.3 

4000.0 

52.0 

53.3 

54.1 

54.7 

55.3 

55.2 

54.7 

54.4 

54.7 

54.9 

54.6 

54.0 

53.1 

52.3 

51.5 

51.0 

105.5 

5000.0 

48.0 

49.2 

50.0 

50.6 

51.2 

51.0 

50.6 

50.3 

50.6 

50.8 

50.4 

49.6 

48.9 

48.1 

47.2 

46.7 

101.4 

6300.0 

43.8 

45.0 

45.7 

46.3 

46.9 

46.7 

46.3 

45.9 

46.2 

46.3 

45.8 

45.2 

44.0 

43.1 

42.2 

41.7 

97.2 

8000.0 

39.3 

40.5 

41.2 

41.7 

42.2 

41.9 

41.3 

40.8 

41.0 

41.0 

40.5 

39.6 

38.8 

37.9 

37.0 

36.4 

92.6 

10000.0 

34.0 

35.2 

35.9 

36.3 

36.8 

36.4 

35.9 

35.4 

35.6 

35.6 

35.1 

34.5 

33.5 

32.6 

31.7 

31.1 

87.8 

12500.0 

28.3 

29.5 

30.2 

30.6 

31.1 

30.7 

30.3 

29.6 

29.9 

29.9 

29.3 

26.5 

27.1 

26.1 

25.1 

24.5 

82.8 

16000.0 

22.2 

23.3 

24.0 

24.4 

24.8 

24.3 

23.4 

22.8 

22.8 

22.6 

22.0 

21.2 

20.1 

19.2 

18.2 

17.6 

77.4 

20000.0 

15.3 

16.4 

16.9 

17.3 

17.6 

17.0 

16.5 

15.9 

15.9 

15.8 

15.2 

14.4 

13.3 

12.3 

11.4 

10.0 

71.8 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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0A( 20-20K ) 


LINEAR 

84.9 

66.4 

67.6 

68.7 

90.0 

90.5 

91.0 

91.5 

92.6 

93.5 

93.9 

93.9 

93.6 

93.2 

92.8 

92.5 

142.7 

A-SCALE 

SI .6 

63.0 

64.1 

65.0 

36.1 

66.4 

66.6 

66.6 

87.7 

66.3 

68.4 

86.3 

87.7 

87.2 

86.6 

86.3 

137.7 

********** 
OA< 50-1 OK ) 
LINEAR 

64.9 

66.4 

67.6 

88.7 

90.0 

90.5 

91.0 

91.5 

92.6 

93.5 

93.8 

93.9 

93.6 

93.2 

92.7 

92.5 

142.7 

A-SCALE 

61.6 

63.0 

64.1 

85.0 

66.1 

86.4 

66.6 

66.6 

87.7 

88.3 

68.4 

68.3 

87.7 

87.2 

86.6 

66.3 

137.7 

********** 
PERCEIVED 
NOISE LEVI. 
PNL 

91.1 

92. 5 

93.7 

94.6 

95.9 

96.4 

96.6 

96.9 

97.9 

98.6 

98.8 

98.7 

96.1 

97.7 

97.1 

96.8 


PNLTC 

91. 2 

92.6 

93.8 

94.9 

96.1 

96.5 

96.7 

97.0 

96.0 

98.6 

98.9 

98.8 

98.2 

97.8 

97.2 

96.9 



tH»*»*STATIC LEVELS AT AM8I e WT CORRECTED TO FAA STO DAY CONDITIONS <77 DEG F, 70 PCT RH > FOR FLYOVER PREDICTIONS ONLY 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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NASA LEWIS RESEARCH CENTER PAGE 7 

NASA GASP NOISE MODULE OUTPUT 

*««»•*««**«***««»»*» •*•_«*«»*«••••««««•»«»*»**««•**»*««*»«*** ««»««*« 

I.EAR36/TFE731 NOISE PREDICTION AT FAR 36 TAKEOFF CONDITION 

NOISE SOURCE 1 JET »• DISTANCE * 100.0 ** ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. 50. 

SOUND 

60. 

PRESSURE LEVEL, OB 
70. 80. 90. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

SOUND 
POWER 
LEVEL, DB 


20.0 

N*« **«»*»««»« M tf »«»«*»« *»###*##*« 

61.1 61.3 61.5 61.6 62.3 63.0 63.6 64.6 65.9 67.4 69.1 71.6 75.4 76.6 61.6 65.1 

125.5 


25.0 

63.5 

63.6 

63.8 

64.2 

64.6 

65.3 

66.1 

67.1 

68.2 

69.7 

71.3 

74.1 

78.4 

82.2 

85.1 

87.6 

128.4 


31.5 

65.8 

65.9 

66.1 

66.5 

67.0 

67.6 

63.4 

69.4 

70.6 

72.0 

73.7 

76.6 

61.5 

85.6 

88.3 

90.1 

131.2 


40.0 

68.3 

68.4 

68.6 

69.0 

69.4 

70.1 

70.9 

71.9 

73.0 

74.5 

76.1 

79.2 

64.7 

89.2 

91.3 

92.5 

134.1 


50.0 

70.4 

70.5 

70.8 

71.1 

71.6 

72.2 

73.0 

74.0 

75.2 

76.6 

78.3 

81.3 

87.2 

92.2 

93.5 

94.2 

136.3 


63.0 

72.6 

72.7 

73.0 

73.3 

73.8 

74.5 

75.3 

76.2 

77.4 

78.9 

80.5 

83.9 

90.6 

94.7 

95.1 

95.6 

138.4 


80.0 

75.0 

75.1 

75.3 

75.7 

76.2 

76.8 

77.6 

78.6 

79.8 

61.2 

62.9 

86.4 

93.0 

96.5 

96.8 

96.8 

140.1 


100.0 

76.9 

77.1 

77.3 

77.7 

78.2 

78.8 

79.6 

60.6 

61.8 

83.2 

84.9 

88.4 

94.3 

97.8 

98.2 

97.6 

141.4 


125.0 

78.5 

78.6 

78.9 

79.3 

79.8 

80.5 

81.3 

82.3 

83.5 

84.9 

86.6 

90.0 

95.5 

98.8 

99.4 

98.0 

142.4 


160.0 

79.8 

80.0 

80.2 

80.6 

81.2 

81.8 

82.7 

83.7 

84.9 

86.3 

88.1 

91.8 

96.9 

99.6 

100.0 

97.5 

143.2 


200.0 

80.8 

60.9 

81.2 

81.6 

82.2 

82.8 

83.7 

84.7 

85.9 

87.3 

89.3 

93.1 

97.6 

100.0 

99.8 

96.4 

143.5 

o o 

■n 30 

250.0 

81.6 

81.8 

82.1 

82.5 

83.1 

83.7 

84.6 

85.6 

86.8 

88.2 

90.3 

94.1 

97.5 

99.5 

98.8 

94.6 

143.2 

315.0 

62.4 

82.5 

82.8 

83.3 

63.8 

84.5 

85.3 

86.4 

87.6 

89.0 

91.1 

94.6 

97.2 

98.5 

97.0 

92.6 

142.7 

o 

400.0 

82.9 

83.1 

83.4 

83.8 

84.4 

85.1 

85.9 

86.9 

88.1 

89.5 

91.7 

94.7 

96.5 

97.1 

95.1 

90.6 

142.1 


500.0 

83.2 

63.4 

83.7 

84.1 

84.7 

85.4 

86.3 

87.3 

88.5 

89.9 

91 .8 

94.2 

95.2 

95.5 

93.3 

88.6 

141.3 

o5 

630.0 

83.4 

83.6 

83.9 

84.3 

84.9 

85.6 

86.5 

87.5 

88.7 

90.1 

91.9 

93.5 

93.9 

93.8 

91.4 

86.6 

140.6 

% r 

800.0 

83.3 

83.5 

63.6 

84.3 

84.9 

85.6 

86.5 

87.5 

88.7 

90.1 

91.7 

92.7 

92.4 

92.1 

89.5 

84.6 

139.9 

€5 
> & 
a s 

1000.0 

83.2 

83.4 

83.7 

84.2 

84.6 

85.5 

86.4 

87.4 

88.6 

90.0 

91.4 

91.8 

91.0 

90.4 

87.7 

82.6 

139.3 

1250.0 

82.6 

83.0 

83.4 

83.8 

84.4 

85.2 

86.1 

87.1 

88.3 

89.7 

90.9 

90.8 

89.7 

88.8 

86.0 

80.7 

138.6 

1600.0 

82.2 

82.4 

82.8 

83.2 

63.8 

84.6 

85.5 

86.5 

87.7 

89.1 

90.2 

89.7 

88.2 

87.0 

64.0 

78.6 

137.8 

2000.0 

61. 5 

81.7 

62.1 

82.6 

83.2 

83.9 

84.8 

85.9 

87.1 

88.4 

89.4 

88.6 

86.6 

85.4 

82.2 

76.7 

137.0 

2500.0 

80.6 

81.1 

81.4 

81.9 

82.5 

83.2 

84.1 

85.2 

66.4 

67.8 

88.6 

67.5 

65.4 

83.7 

60.4 

74.7 

136.2 


3150.0 

80.0 

80.2 

80.5 

81.0 

61.6 

82.4 

83.3 

84.3 

85.6 

86.9 

87.7 

86.3 

84.0 

82.1 

78.6 

72.7 

135.3 


4000.0 

78.9 

79.2 

79.5 

80.0 

80.6 

81.4 

82.3 

83.3 

84.6 

65.9 

86.6 

85.1 

62.5 

80.3 

76.6 

70.7 

134.4 


5000.0 

77.9 

78.1 

78.5 

78.9 

79.6 

80.3 

81.2 

62.3 

83.5 

84.9 

85.6 

83.9 

81.2 

78.7 

74.9 

68.7 

133.4 


6300.0 

76.8 

77.0 

77.4 

77.8 

78.5 

79.2 

80.1 

81.2 

82.4 

83.8 

84.4 

82.6 

79.8 

77.0 

73.0 

66.7 

132.5 


8000.0 

75.6 

75.9 

76.2 

76.7 

77.3 

78.1 

79.0 

60.0 

81.3 

82.6 

83.3 

81.4 

78.3 

75.2 

71.1 

64.7 

131.7 


10000.0 

74.4 

74.7 

75.1 

75.5 

76.2 

76.9 

77.8 

78.9 

80.1 

81.5 

82.1 

60.2 

76.9 

73.6 

69.3 

62.7 

131.0 


12500.0 

73.3 

73. F 

73.9 

74.4 

75.0 

75.8 

76.7 

77.7 

79.0 

60.3 

80.9 

79.0 

75.5 

72.0 

67.5 

60.8 

133.7 


16000.0 

72.1 

72.3 

72.7 

73.2 

73.8 

74.6 

75.5 

76.5 

77.8 

79.1 

79.7 

77.7 

74.0 

70.2 

65. u 

58.7 

130.8 


20000.0 

70.9 

71.2 

71.5 

72.0 

72.7 

73.4 

74.3 

75.4 

76.6 

78.0 

78.6 

76.5 

72.7 

68.6 

63.8 

56.7 

131.0 
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♦♦♦♦♦♦♦♦♦♦ 

OM 20-20K ) 


LIHlAR 

99.5 

99.7 

95.0 

95.9 

A-SCALE 

92.9 

93.1 

93.9 

93.9 

♦♦♦♦♦♦♦♦*♦ 
OA< 50-10K ) 
LINEAR 

99.9 

99.6 

99.9 

95.3 

A-SCALE 

92.9 

93.1 

93.9 

93.9 

********** 
PERCEIVED 
NOISE LEVL 
PNL 

105.8 

106.0 

106.3 

106.8 

PNLTC 

105.8 

106.0 

106.3 

106.8 


'STATIC LEVELS AT AMBIENT CORRECTED TO 


96.0 

96.7 

97.6 

98.6 

99.8 

101.2 

99.5 

95.2 

96.1 

97.2 

98.9 

99.7 

95.9 

96.6 

97.5 

98.5 

99.7 

101.1 

99.5 

95.2 

96.1 

97.1 

98.3 

99.7 

107.9 

108.1 

109.0 

110.0 

111.3 

112.6 

107.9 

108.1 

109.0 

110.1 

111.3 

112.7 

FAA STD OAY 

CONDITIONS i 

[77 DEG F, 71 


102.7 

109.5 

106.9 

108.8 

108.9 

106.5 

153.8 

101.0 

101.9 

101.5 

101.6 

99.7 

95.5 

199.5 

102.6 

109.9 

106.8 

108.7 

106.3 

106.1 

153.6 

101.0 

101.9 

101.5 

101.6 

99.7 

95.5 

199.5 

113.8 

113.8 

119.0 

119.5 

113.0 

109.3 


113.8 

113.9 

119.0 

119.5 

113.0 

109.3 



PCT RH) FOR FLYOVER PREDICTIONS ONLY 


ORIGINAL PAGE IS 
Of POOR QUALITY 
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NASA LEWIS RESEARCH CENTER PAGE 6 

NASA GASP NOISE MODULE OUTPUT 

¥ <*»«»«*#*«»*»»»»*»««»*»«**#««**««*«»k«*M*««*»***«»*«»**.#«*»**»****«»****«***»«*k*«**#*«#**#**#*«***#*. ***,*«*»****,,»*«, »»****«**», 

I.EAR36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION 

*«»« »«*»« *»***«*« 1HI »***« *« ON •«»»«*««**««**«»*«« M »**«•«** «*« *»•»«««*••««*•«»«»»»*« 

NOISE SOURCE = ATUR «« DISTANCE = 100.0 »* ONE-THIRD OCTAVE BAND ANO OVERAtL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

«»«*««*•*»«*«»•«»«•«*««««•»*««»•«••***«*•««»*•»**« »«»***«*»«*N*»* ««*•«•*»«*«*•«•*«»«*««**»»* 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. 50. 

SOUND 

60. 

PRESSURE LEVEL, OB 
70. 80. 90. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

SOUND 
POWER 
LEVEL, DB 


20.0 

«tf *****«««***«**«»**»* 

45.3 46.1 66.8 47.4 47.9 48.3 48.7 49.1 49.5 53.4 55.4 54.3 50.5 45.7 41.4 39.2 

101.2 


25.0 

46.3 

47.1 

47.8 

48.3 

48.8 

49.3 

49.7 

50.1 

!0.5 

54.4 

56.4 

55.3 

51.5 

46.7 

42.4 

40.2 

102.1 


31.5 

47.3 

48.1 

48.7 

49.3 

49.8 

50.3 

50.7 

51.1 

51.5 

55.4 

57.4 

56.3 

52.6 

47.7 

43.5 

41.3 

103.1 


40.0 

48.3 

49.1 

49.7 

50.3 

50.8 

ri.3 

51.7 

52.1 

52.5 

56.5 

58.4 

57 4 

53.6 

48.7 

44.4 

42.3 

104.2 


50.0 

49.3 

50.1 

50.8 

51.4 

51.9 

52.3 

52.7 

53.1 

53.5 

57.4 

59.4 

58.3 

54.5 

49.7 

45.4 

43.2 

105.2 


63.0 

50.3 

51.1 

51.8 

52.3 

52.8 

53.3 

53.7 

54.1 

54.5 

58.4 

60.4 

59.4 

55.6 

50.7 

46.5 

44.3 

106.2 


80.0 

51.3 

52.1 

52.8 

53.3 

53.9 

54.3 

54.7 

55.1 

55.5 

59.5 

61-4 

60.4 

56.6 

51.7 

47.5 

45.3 

107.2 


100.0 

52.3 

53.1 

53.8 

54.4 

54.9 

55.3 

55.7 

56.1 

56.5 

60.5 

62.4 

61.4 

57.5 

52.7 

48.4 

46.2 

108.2 


125.0 

53.3 

54.1 

54.8 

55.4 

55.9 

56.3 

56.7 

57.1 

57.5 

M.4 

63.4 

62.4 

58.6 

53.8 

49.5 

47.3 

109.2 


160.0 

5 ».3 

55.1 

55.7 

56.3 

56.8 

57.3 

57.8 

58.2 

58.6 

6. .5 

64.5 

63.4 

59.6 

54.8 

50.5 

48.3 

110.5 

S3 

200.0 

55.3 

56.1 

56.8 

57.4 

5V.9 

58.4 

58.8 

59.2 

59.6 

63. S 

65.4 

64.4 

60.6 

55.7 

51.5 

49.3 

111.2 

250.0 

56.3 

57.1 

57.8 

58.4 

58.9 

59.3 

59.7 

60.1 

60.5 

64.5 

66.4 

65.4 

61.6 

56.8 

52.5 

50.3 

112.2 

si 

315.0 

57.3 

58.1 

58.8 

59.4 

59.9 

60.3 

60.7 

61.1 

61.6 

65.5 

67.5 

66.4 

62.6 

57.8 

53.6 

51.4 

113.3 

400.0 

58.3 

59.1 

59.8 

60.4 

60.9 

61.4 

61.8 

62.2 

62.6 

66.6 

68.5 

67.5 

63.7 

58.8 

54.6 

52.4 

114.3 


500.0 

59.4 

60.2 

60.8 

61.4 

61.9 

62.4 

62.8 

63.2 

63.6 

67.6 

69.5 

68.5 

64.7 

59.8 

55.6 

53.4 

115.4 


630.0 

60.4 

61.2 

61.8 

62 4 

62.9 

63.4 

63.8 

64.2 

64.6 

68.6 

70.6 

69.5 

65.8 

61.0 

56.7 

54.5 

116.4 

o u 
c > 

> Q 

I— PI 

800.0 

61.4 

62.2 

62.9 

63.5 

64.0 

64.4 

64.9 

65.3 

65.7 

69.6 

71.5 

70.4 

66.4 

61.5 

57.2 

55.0 

117.4 

:ooo.o 

62.5 

63.3 

63.9 

64.5 

65.0 

65.3 

65.5 

65.9 

66.2 

70.1 

72.1 

71.0 

67.2 

62.4 

58.1 

56.0 

118.1 

1250.0 

63.0 

63.8 

64.5 

65.0 

65.5 

65.9 

66.4 

66.8 

67.2 

71.1 

73.1 

72.1 

68.3 

63.5 

59.2 

57.1 

119.1 

<.600.0 

63.9 

64.7 

65.4 

66.0 

66.5 

66.9 

67.4 

67.8 

68.3 

72.2 

74.2 

73.1 

69.3 

64.5 

60.2 

58.0 

120.2 

3® 

2000.0 

64.9 

65.7 

66.4 

67.0 

67.5 

68.0 

68.4 

68.8 

69.2 

73.2 

75.2 

74.1 

70.3 

65.5 

61.3 

69.1 

121.3 

2500.0 

65.9 

66.7 

67.4 

68.0 

68.5 

69.0 

69.3 

69.8 

70.3 

74.3 

7>4 

75.4 

71.7 

66.9 

62.7 

60.6 

122.5 

3150.0 

66.8 

67.7 

68.4 

69.0 

69. f 

_ .1 

70.6 

71.2 

71.8 

75. T 

' .1 

77.3 

73.7 

69.0 

64.9 

62.8 

124.3 


4000.0 

68.2 

69.0 

69.8 

70.5 

71.2 

.9 

72.6 

73.3 

74.0 

78.2 

80.4 

79.6 

76.1 

71.5 

67.3 

65.2 

126.7 


5000.0 

70.3 

71.2 

72.0 

72.8 


74.3 

75.’ 

75.8 

76.5 

80.7 

82.9 

82.0 

78.3 

73.6 

69.4 

67.3 

129.2 


6300.0 

72.7 

73.6 

74.4 

75.2 

75.9 

76.6 

77.1 

77.8 

78.4 

82.5 

84.7 

83.8 

80.3 

75.5 

71.4 

69.2 

131.4 


6000.0 

74.5 

75.4 

76.2 

76.9 

77.6 

78.3 

79.0 

7 9.6 

80.2 

84.3 

86.4 

85.5 

81.7 

76.9 

72.7 

70.6 

133.4 


13000.0 

76.2 

77.0 

77.8 

78.5 

7°. 2 

79.8 

60.2 

60.8 

81.4 

85. r 

B7.7 

86.8 

83.1 

78.4 

74.3 

72.2 

135.3 


12500.0 

77.1 

77.9 

78.7 

79.4 

80.1 

80.7 

81.3 

82.0 

82.7 

86.9 

89.1 

88.3 

84.9 

60.2 

76.1 

74.0 

137. r 


16000.0 

77.7 

78.6 

79.4 

80.2 

81.0 

81.7 

82.6 

83.3 

84.0 

88.2 

90. , 

89.6 

85.8 

81.1 

76.9 

74.8 

140.1 


20000.0 

79.0 

79.9 

80.8 

81.6 

82.4 

83.2 

83.6 

84.3 

85.0 

89.2 

91.5 

90.6 

86.7 

81.9 

77.7 

75.5 

142.5 
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********** 
OA. 20 -20K ) 


LINEAR 

05.0 

85.9 

66.7 

87.5 

68.2 

88.9 

69.5 

90.1 

90.6 

95.0 

97.2 

>6.1 

92.6 

87.9 

83.7 

81.5 

146.3 

A-C'.ALE 

01.6 

62.6 

63.4 

84.2 

84.8 

85.5 

66.1 

6o . 7 

87.3 

91.5 

93.6 

92.8 

89.1 

64.4 

60.2 

76.1 

141.5 

«•♦*♦♦♦♦«* 
OA( 50-10K » 
LINEAR 

81.1 

82.0 

82.6 

63.5 

64.1 

84.8 

65.3 

85.9 

86.5 

90.6 

92.8 

91.9 

68.2 

63.5 

79.3 

77.2 

139.7 

»-SCA ( f 

00.4 

61.2 

82.0 

82.7 

83.4 

84.0 

64.6 

85.2 

65.6 

89. 9 

92.0 

91.1 

87.5 

82.7 

76.6 

76 4 

138.8 

****** i ■* 

PERCE * J 
NOIOE L v*L 
PHL 

o: .0 

93.8 

94.6 

95.3 

9fe.O 

96.6 

97.1 

97.7 

98.3 

102.4 

104.1 

1C3.6 

100.0 

95.2 

91.0 

86.9 


PN'.TC 

9J.0 

93.9 

94.7 

95.4 

96.0 

96.6 

97.2 

97.8 

98.4 

102.5 

104 6 

103.7 

100.0 

95.3 

91.1 

86.9 



S'.ATIC LEVELS AT AMBIENT LCRPFCTED TO FAA STO OAV CONDITIONS (77 DE6 F, 70 PCT BH ) FOB FLYOVER PREDICTIONS ONLY 


ORIGINAL PAGE IS 
Of POOR QUALITY 
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NASA LEWIS RESEARCH CEWTEr PARE 9 

NASA 6ASP NOISE MODULE OUTPUT 


LEAR36/TFE731 NOISE PREDICTION AT FAR 36 TAKEOFF CONDITION 


NOISE SOURCE 1 TC *» DISTANCE = 100.0 «» ONE-THIRO OCTAVE BAND ANO OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

tIMItfttfM tt-M * MM MMMMMMM MMM M M M tf MMM MMM# N M M#M AM MMNMM MMM lltf MM MM MMMMM MMM tf MMttMMM MM Mffttll# If MMM MtfMM MMMMM M MMM M *M< 


1/1 ' r AVE SOUND PRESSURE LEVEL, 06 SOUND 

BANT T ER MIKE LOCATIONS IN DECREES POWER 


r R ICY 

10. 

20. 

30. 

60. 

50. 

60. 

70. 

80. 

90. 

100. 

110. 

120. 

130. 

160. 

150. 

1A0. 

LEVEL, DB 

MM 4 










INMMMMM 



Itf «*«*« 



Mfc *MM 


. .0 

61.3 

61.6 

61 .7 

62.0 

62.5 

63.2 

66. 0 

66.9 

66.1 

67.6 

69.3 

71.8 

75.6 

76.fi 

81.6 

v.l 

125.6 

25.0 

67.6 

63. 7 

6'..0 

66.3 

66.8 

65.5 

66.3 

67.2 

oS.6 

69.9 

71.6 

76.2 

76.5 

82.2 

85.1 

67. ( 

126.6 

31.5 

65.9 

66.0 

66.3 

66.6 

67.2 

67.8 

68.6 

69.6 

79.8 

72.3 

73.9 

76.7 

81.5 

85.6 

08.3 

9C.1 

131.2 

50.0 

68.3 

68.5 

68.7 

69.1 

69.7 

70.3 

71.1 

72.1 

73.3 

76.6 

76.6 

79.3 

86.7 

89.3 

91.3 

92.5 

136.1 

50.0 

70.5 

70.7 

70.6 

71.3 

71.9 

72.6 

73.6 

76.6 

75.6 

77.1 

76.7 

01.5 

87.3 

92.2 

93.5 

96.2 

136.6 

63.0 

72.7 

72.9 

73.2 

73.6 

76.2 

76.9 

75.7 

7t> 7 

78.0 

79.6 

61.0 

86.2 

90.6 

96.7 

95.2 

95.0 

138.6 

60.0 

75.1 

75.3 

70.6 

,’6.1 

76 .7 

77.6 

78.2 

79.2 

80.6 

61.9 

83.5 

86.7 

93.0 

96.5 

96.6 

96.6 

160.2 

100.0 

77.1 

77.3 

\ .7 

78.2 

76.8 

79.5 

80.6 

61.6 

82.7 

86.1 

85.6 

88.7 

96.6 

97.8 

96.3 

97.6 

161.5 

125.0 

78.6 

79.1 

79.6 

60.0 

60.7 

81.6 

82.2 

83.2 

86.5 

85.9 

67.6 

90.5 

95.6 

98.8 

99.6 

98.0 

162.6 

160.0 

60.2 

80.5 

80.9 

81.5 

82.3 

83.0 

83.9 

86.9 

86.2 

87.6 

89.1 

92.6 

97.1 

99.7 

100.1 

97.6 

163.5 

200.0 

61.3 

81.7 

82 2 

82.9 

83.7 

86.5 

85.3 

96.3 

87.6 

89.0 

90.6 

93.7 

97.6 

100.1 

99.9 

96.6 

163.9 

2S0.U 

82.5 

82.9 

83.5 

86.2 

65.0 

85.8 

86.5 

87.6 

88 / 

FO.O 

91.6 

96.7 

97.6 

99.6 

96.9 

95.1 

163.7 

315.0 

n.<* 

83.9 

86.6 

85.2 

86.0 

86.7 

87.5 

88.6 

89. C 

90.6 

92.6 

95.2 

97.5 

96.7 

97.3 

93.3 

163.6 

‘.00 . 0 

86.1 

86.7 

85.3 

86.0 

86.8 

87.6 

88.0 

88.7 

69.8 

91.0 

92.6 

95.2 

96.6 

97.3 

95.6 

91.3 

162.8 

500.0 

86.5 

85.0 

85.7 

86.6 

87.0 

87.6 

88.1 

88.7 

89.7 

90.9 

92. B 

96.6 

95.5 

95.7 

93.6 

89.5 

162.1 

630.0 

06.9 

65.5 

66.2 

87.0 

87.5 

88.0 

88.7 

89.0 

89.8 

90.9 

92.6 

93.8 

96.1 

96.0 

91.6 

87.6 

161.6 

600.0 

86.0 

86.8 

67.7 

68.6 

68.7 

88.9 

88.8 

88.8 

89 5 

9P.7 

92.1 

93.0 

92.6 

92.3 

69.6 

85.6 

160.9 

1000.0 

66.3 

87.1 

88.0 

68.9 

89.0 

89.1 

69.5 

69.1 

89.5 

90.6 

91.8 

92.2 

91.6 

90.7 

88.2 

63.7 

160.6 

1250.0 

87.5 

68.5 

89.7 

90.9 

91.0 

91.1 

92.0 

90.6 

90.1 

90.7 

91.6 

91.3 

90.1 

69.1 

66.6 

61.8 

161.2 

1600.0 

90.6 

91.8 

93.0 

96.0 

93.6 

93.0 

91.6 

89.8 

89.3 

90,0 

90.6 

90.3 

86.8 

87.6 

86.8 

80.6 

161.7 

2000.0 

89.9 

91.0 

91.9 

92.8 

92.6 

92.0 

92.0 

90.2 

89.6 

90. C 

90. A 

89.7 

88.2 

86.8 

S6.1 

80.6 

161.3 

2500.0 

90.8 

92.1 

93.2 

96.6 

96.2 

93.9 

96.5 

92.1 

90,3 

90.3 

90.6 

69.* 

87.3 

65.6 

62.6 

76.3 

162.6 

3150.0 

93.6 

96.7 

95.7 

96.6 

95.9 

96.9 

93.0 

90.1 

88.6 

69.0 

69.6 

86.3 

86.2 

86.2 

80.6 

76.6 

163.1 

9000.0 

91./ 

92.7 

93.3 

93.7 

92.6 

91.6 

89.8 

87.7 

87.3 

88.7 

89.9 

89.6 

91.6 

89.6 

85.9 

82.1 

161.7 

5000.0 

89.2 

90.3 

91.0 

91.9 

91.3 

90.9 

92.6 

92.1 

92.9 

93 9 

93.6 

92.3 

66.6 

85.3 

80.6 

76.6 

162.9 

6300.0 

96.2 

97.6 

97.3 

97.0 

95.2 

92.7 

88.2 

86.6 

86.6 

88.1 

89.2 

88.6 

87.3 

86.5 

80.6 

76.6 

163.6 

6000.0 

90.7 

91.2 

90.5 

89.9 

87.7 

86.1 

85.5 

85.6 

86.7 

69.2 

90.7 

90.6 

90.6 

87.9 

83.9 

80.1 

160.5 

lO^OO-O 

89.2 

90.1 

90.1 

90.2 

66.8 

37.7 

89.0 

89.1 

90.2 

91.7 

92.3 

91.6 

86.6 

85.3 

80.9 

77.1 

162.2 

12500.0 

93.0 

96.1 

93.9 

93.5 

91.6 

89.5 

86.1 

65.9 

86.7 

89.6 

91.1 

90.6 

89.2 

86.2 

62.0 

76.5 

163.3 

16000.0 

68.9 

89.6 

89.1 

88.7 

87.0 

85.8 

66.5 

86.9 

88.0 

90.6 

92.1 

91.3 

88.6 

85. 0 

80.7 

77.6 

163.6 

20000.0 

89.0 

90.0 

90.0 

3.0 

88.9 

88.0 

86.1 

86.6 

87.2 

90.6 

92.3 

91.6 

88.3 

66. e 

79.9 

77.0 

165.0 
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0A( 20-20K ) 


LINEAR 

103.1 

104.2 

104.6 

105.0 

104.3 

103.6 

103.2 

102.4 

102.7 

104.0 

105.1 

106 ,0 

107.6 

109.1 

108.6 

106.7 

156.7 

A-SCAIE 

102.7 

103.8 

104.4 

104.9 

104.2 

J 03.4 

103.0 

101.6 

101.4 

102.4 

103.2 

103.3 

103.0 

102.6 

100.5 

96.7 

154.1 

04 ( 50-1QK ) 
LINFAR 

102.3 

103.4 

103.9 

104.5 

103.8 

103.2 

102.9 

102.0 

102.3 

103.4 

104.4 

105.6 

107.4 

108.9 

106.5 

106.4 

155.6 

A-SCALE 

102. A) 

103.5 

104.2 

104.8 

104.0 

103.3 

102.9 

101.5 

101.3 

102.2 

103.0 

103.1 

102.9 

102.5 

100.5 

96.4 

153.6 

♦ ♦♦« ****** 
PERCEIVEO 
NOISE LEVI 
PNL 

116.2 

117.3 

117.7 

118.5 

117.9 

117.2 

116.5 

115.1 

115 4 

116.5 

117.0 

116.9 

117.4 

116.7 

114.4 

111.1 


PNLTC 

117.2 

116.4 

118.6 

119.7 

119.3 

116.5 

117.7 

116.7 

117.4 

no.: 

117.9 

117.6 

115.8 

118.3 

116.1 

113.0 



ORIGINAL PAGE 13 
OF POOR QUALITY 
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NASA LEWIS RE3EARCH CENTER PAGE 10 

NASA GASP NOISE MODULE OUTPUT 

#****»**»*»*l<¥»*»*»**'»»»»»*»**»»»*** a******************** a*************************************' 

LFAP36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION 




0ETAIIE0 

FLTOVEP NOISE LEVELS, 

i BT COMPONENT. AT 

EACH 1/2 

SECOtC INTERVAL ALONG 

THE PROFILE 




ENGINE- 

ELEV 






TIME 

RANGE 

ALTITUDE 

SLANT OBSERVER 

ANGLE 


PNL 

PNLTC 

OVERALL 

A-MEIGHTEO 

SEC 

FEET 

FEET 

DIST.FT ANGLE ,0EG 

OEG 

COMPONENT 

DB 

OB 

DB 

OQI M 

0.0 

4500.0 

0.0 

16730.0 18.2 

-0.0 

FANI 

28.5 

28.8 

20.2 

19.2 






FAND 

24.2 

24.2 

13.0 

14.0 






COMB 

33 6 

33.6 

29.7 

23.0 






JET 

34.7 

38.7 

36.9 

28.9 






A TUR 

24.7 

24.7 

14.6 

19 .0 






TOTL 

41.0 

41.0 

37.8 

30.3 










IttftN* »«»»«»« IHIMIHHHMHMHHHMHHI******* 3 

0.5 

4641.5 

27.4 

16588.5 18.2 

0.1 

FANI 

28 3 

28.7 

20.1 

19.0 5 C 






FAND 

24.2 

24.2 

13.0 

14.0 X 2 






COMB 

33.8 

33.8 

30.1 

23.2 S E 






JET 

38.8 

38.9 

37.1 

29.0 ~ ' 






ATUR 

24.7 

24.7 

14.7 

14.0 O 5 






TOTL 

41.2 

41.2 

38.0 

30.4 C 5 










*«« »«»*»•»»••*<»« »« »»« »•»»«•# •*»»««« g 52 

1.0 

4782.9 

54.8 

16447.1 18.3 

0.2 

FANI 

28.4 

28.8 

20.5 

19.1 u m 






FANO 

24.2 

24.2 

13.0 

14.0 2 9 






COMB 

34.6 

34.6 

V 

24.. 






JET 

37.7 

39.8 

1 

30.0 






ATUR 

24.9 

24.9 

: .4 

14.0 






TOTL 

42.0 

42.0 

39.0 

31.3 

*«•«»« *#«#«»*### #««##«** *»#«#«*« tf«« ««««««««««•«««««»»»»«»»» »«»»*«» »*»««»«« »««««# 



1.5 

4924.4 

82.3 

16305.8 18.4 

0.3 

FANI 

28.8 

29.1 

21.1 

19.5 






FAJC 

24.2 

24.2 

13.0 

14.0 






COMB 

35 6 

35.6 

32.4 

25.4 






JET 

40.8 

40.8 

39.4 

31.1 






ATUR 

25.1 

25.1 

16.2 

14.0 






TOTL 

43.0 

43.0 

40.2 

32.4 


2.0 

5065.9 

109.7 

16164.5 18.5 

0.4 

FANI 

29.1 

29.5 

21.8 

19.9 






FANO 

24.2 

24.2 

13.0 

14.0 






COMB 

36.5 

36.5 

33.5 

26.4 






JET 

41.7 

41.8 

40.5 

32.1 






ATUR 

25.4 

25.4 

17.0 

14.0 






TOTL 

43.9 

43.9 

41.3 

33.4 


*• ********** ************************ a*********************************************** a****************** a***************** a********** 


2.5 

5207.3 

137.1 

16023.2 

18.6 

0.5 

FANI 

29.6 

29.9 

22.5 

20.5 







FANO 

24.2 

24.2 

13.0 

14.0 







COMB 

37.3 

37.3 

14.5 

27.3 







JtT 

42.6 

42.6 

41.4 

33.0 







ATUR 

25.7 

25.7 

17.7 

14.1 







TOTL 

44.7 

44.7 

42.2 

34.3 



• ••#**»*•*#• »**»•*#• ******* *##»#■**««» •*«•»« #«•»•««• *»»••»•••««#•••••»**«««•«• «««»»*• »«««•■ #•••»»•»«»»•*•«*•••»*•••••#**« 


3.0 5346.6 16<*.5 156*2.0 


F AMI 

30.0 

30.3 

23.1 

21.0 

FAIO 

20.2 

20. 2 

13 0 

10.0 

COMB 

36.0 

38.0 

35.3 

26.1 

JFT 

03. » 

03.0 

02.2 

33.8 

ATUB 

25.9 

25.9 

18.0 

10.2 

TOTL 

05.3 

05.3 

03.0 

35.1 





»•»■•*■•••« ••••••••••■••••»••••••••••••••«••• »•••••■•••»•••• •«•••«•••• ••••»••••••• »••••••»• *•••«•• ••••■••••*••« 


76.5 26100.0 <>.95.0 6o59.1 


FAM1 

25.0 

26.0 

15.8 

15.6 

FAMP 

32.0 

32.6 

22.7 

22.9 

COMB 

60.2 

60.0 

59.1 

51.2 

JET 

73.2 

73.5 

71.5 

61.8 

ATI*? 

33.3 

33.5 

27.5 

23.5 

TOTL 

73.6 

73.8 

71.8 

62.1 


**••»*•**»«••••»•*•»*••••**•****»•*•••***«••****•*******••**••»*««*•*««*»****•*•«■•*******»»***** *•*»•»•■ •**•**• »*i 


*** »*•*••#•••• • • 




77.0 26295.9 0222.8 6560.9 158.3 39.8 FANI 

F,M0 

core 

JET 
ATUR 
TOT l 

•• »•«**••••«•••••»*•••*•*•***••••*• ••••••••••»•»•••••• •••••••••••! 

77.5 26027.0 0250.3 6711.0 156.9 39.2 KAMI 

FAMO 
COMB 
JET 
ATUB 
TOT l 


25.3 

25.9 

15.5 

15.0 

31.6 

31.9 

22.0 

22.2 

60.0 

60.2 

58.8 

51.0 

72.7 

73.0 

71.0 

61.3 

32.8 

33.1 

27.1 

23.1 

73.1 

73.3 

71.3 

61.7 



•««««•« 


25.2 

25.8 

15.3 

15.2 

31.0 

31.3 

21.0 

21.6 

59.8 

60.1 

56.6 

50.6 

72.2 

72.5 

70.6 

60.6 

32.0 

32.6 

26.7 

22.6 

72.6 

72.9 

70.6 

61.2 


*•*»*•**•***•**•*•*»*****»**•******»••*****••**•***»«»******»»»»»*****»»»#«#****»•»»»»*•*»»•****•**•*»•»**#***»•***•••»•••»*•*•*•*** 


00 
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NASA LEWIS RESEARCH CENTER PASS 11 

n<3A GA3P NOISE NOOULE OUTPUT 

l #»»»«»*»*»**« »*»«»«* »m»l« *•#**«*« »#''•»» »»#•»**»»» 

LEAR36/TFE731 NOISE PREOICTION AT FAR 36 TAKEOFF CONDITION 


AIRCRAFT NOISE LEVEL PREDICTIONS AT MINIMUM SLANT DISTANCE 
ENGINE- ELEV 

TIME RANGE ALTITUDE SLANT OBSERVER ANGLE PNL P.TLTC OVERALL A-MEIGHTED 

SEC FEET FEET DIST.FT ANGLE, OEG OEG COMPONENT OB DB DB DB( A) 

57.0 20627.2 3126.0 3179.7 97.2 79.1 FANI 66.5 65.2 36.3 35. B 

FAND 58.5 62.6 65.6 66.6 

COMB 70.0 70.2 67.0 61.0 

JET 77.7 78.2 72.1 68.1 

ATUR 58.1 58.6 69.6 67.5 

TOTL 79.0 81.7 73.3 68.9 


ORIGINAL PAGE B 
Of POOR QUALITY 
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NASA LEWIS RESEARCH CENTER PAGE 12 

NASA GASP NOISE MODULE OUTPUT 


LEAR36/TFE731 NOISE PREDICTION AT FAR 36 TAKEOFF CONDITION 


SUMMARY OUTPUT OF PREDICTED NOISE LEVELS 

>*« ■*•*•«« »•««*«•«« »•«««*«« »*#»»»» »»«»«•« *> * 


COMPONENT 

EPNL 

DB 

MAX 

PNLTC 

HB 

T™E AT 
MAX 
PNLTC 

ANGLE >0E6 

MAX 

PNLTC 

DUR 

CORR 

OUR 

TIME 

MAX 

PNL 

TIME AT 
MAX 
PNL 

ANGLE. DEG 

MAX 

PNL 

MAX 

OVERALL 

DB 

TIME AT 
MAX 

OVERALL 

MAX 

A-MEIGHTED 

DB 

TIME AT 
MAX 

A-WEIGHTED 


FANI 

56.6 

54.1 

46.5 

53.6 

2.4 

31.5 

53.4 

46.5 

53.6 

45.9 

43.5 

45.1 

44.0 


FAND 

61.5 

62.9 

57.5 

99.6 

-1.4 

15.5 

58.9 

56.0 

102.4 

46.6 

59.5 

47.4 

59.5 


cot® 

72.6 

70.6 

58.5 

105.0 

1.8 

33.0 

70.4 

58.5 

105.0 

67.5 

59.5 

61.2 

58.5 

38 

JET 

83.8 

82.5 

64.5 

131.4 

1.3 

27.5 

81.9 

64.5 

131.4 

79.1 

67.0 

71.2 

64.0 

ATUR 

59.3 

61.3 

59.5 

110.0 

-2.0 

15.0 

60.7 

59.5 

110.0 

524 

B9.S 

50.2 

59.5 

51 

TOTL 85.2 83.0 6*. 5 131. 4 2.1 

FAR 36 STAGE 3 NOISE LIMIT FOR INPUT AIRCRAFT IS 

28.5 82.3 

89.0 EPN(DB) 

64.0 

*»««*»«* 

129.6 

79.3 

67.0 

71.4 64.0 • 

€3 

3d 


«•**« FLYOVER AIRCRAFT NOISE PREDICTION CASE COMPLETED***"" 

>ll*»fc**««lt««»«»*«l*«*««*««»«««**‘«H»*»**«»*»l*l*»*»IHMHH**H»l*»*#»IHMI»«l*»l»l*l*IH<IH««*l»»»***#«**«*»»*****»**»«"»**«*«»***"**»***»*"*»»*» 

#«»*»PSEUDOTONES BELOW 1000 HZ HERc ELIMINATED PER FAA FAR36, B36.5.M , (IPSEUD*1). 

««»**FLYOVER NOISE LEVELS INCLUDE A DOPPLER SHIFT. 



184 


NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MODULE OUTPUT 

*>«»»»»*»*«»»***#, «*«**« ***■#*«» ■*#«»» ##*•»»»*«»(#«#» UK*#)' «•>***! 

LEAR36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION 


♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT J03 END***** 

♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JL S ENO***** 

INPUT OATA - USER INPUT ANO OEFAULT VALUES USED 


CONTROL VARIABLES » 

# i* ««•»**»»* *»»»»»» 

IFAA* 2 TAKEOFF . l'WT* 3 FULL ■ ISTAG* 3 ICAB* 0 


ENVIRONMENTAL VARIABLES* 


PAGE 13 


ISI* 0 CENGL UNITS) 


TAMB=536.7 
ANGLE (ARRAY) = 


PAMB= 2116.2 RH= 70. OIST* 100.0 NLOC* 16 

10.0 20.0 30.0 40.0 50.0 60.0 70.0 80. 0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 


ENGINE/AIRCRAFT SYSTEM * 


♦♦♦♦♦ENGINE VARIABLES***** 

ENGINE TYPE'NTYE )= 1 (FAN ) ENGINE COMPONENT ARRAY(ICOMP) = 1 4 5 6 0 0 

FAN COMB JET ATUR NONE NONE 


♦♦♦♦♦AIRFRAME VARIABLES***** 
AMACH-0.Z5 VEL= 288.2 

YL= 2.6 ZL* 16.7 

ENP* 2. 

HGMAX* 17000. 

ANENGI* 0.0 
LOCENG* 1 

ANENGF* 0.0 
I PHASE* 0 

XL* 5.5 
IDOP* 1 

»«««»««** **«#**« 
FLIGHT PROFILE » 






IDPRO* 0 
TOROLL* 4500. 

APDIST* 0.0 

VEL= 288.2 
XALT=1000. 

AMACH=0.25 

FLTANG*11.0 

ANGAFT* 7.8 


»«««»A STRAIGHT LINF PROFILE HILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES. 


® § 
31 
SP 

PR 



FLIGHT OPTIONS « 


KGOLD* 0 

XL3IDE* 0.0 

XRSIOE* 0.0 

IOS* 

1 

ICUT* 

0 

I PSEUD* 

IDUR* 1 
XFAA* 7516. 

XTOL* 100. 

,21230., 21325., 0., 

IH1NG* 0 

YFAA* 4., 4., 

4., 

4. • 

ZFAA* 

0., 

0., 1476., 


•««»*THE FLIGHT PROFILE WILL BE TERMINATED WHEN THE OVERALL FNGINE PNLTC IS 10 DB BELOW ITS MAXIMUM VALUE ( IDUR*1 ) 
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NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MODULE OUTPUT 


PAGE 14 


LEAR 36/ 1 r'E731 NOISE PREDICTION AT FAR 36 TAKEOFF CONDITION 


♦ ♦♦♦♦♦♦♦♦♦INPUT VAPIABI STATUS AT JOB £»«)♦♦♦♦♦ 

♦ ♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB £»«)♦♦♦♦♦ 


ENGINE COMPONENT VARIABLES AT INPUT * 


♦♦♦♦♦FAN ♦♦♦♦♦ 
IGV= 0 
rss-eoo.oo 

FANHUB- 1.1250 
FAN02= 0.0 
'•AHEF2 = 0.0 

IFD- 6 

WAFAN-104.82 
, I PNC -1.4800 
TIPM02=0.0 
IBUZ- 0 

NH- 8 

RPt1= 11161. 
TIPM-1 . 2862 
TIPM2=0.0 
ITONE= 0 

NSTG= 1 
0ELT= 80.70 
FANEFF s 0 . 0 
R5S2=100.00 
AMACH=0 . 2537 

NBF - 30 
FPRs 0.0 
NBF 2= 0 

PRAT= 0.0 
CAEF* 40.0 

NVANU09 
FANDIA* 2.3190 
NVAN2= 0 
TRAT=0.0 

♦♦♦♦♦CC £♦♦♦♦♦ 
MACOMB- 28.65 
AMACH=0.254 

T3=1269. 0 

T4 S 2287.4 

P3= 27995.0 

CAEC= 20.0 


♦♦♦♦♦JET ♦♦♦♦♦ 
VJ=1509.0 
TJ2= 613 . j 
PHI J= 0 0 

TJ=1427.0 
OJ2= 1.6292 
V0= 288.2 

Ujs 0.9594 
HJ2=0. 33490 
INVOPT= 0 

HJ=0. 47970 
GAMJ2=1 .4010 

GAMJ*1 . 3330 
EL2s 0.78 

VJ2* 922.0 
ALFAJs 7.20 

♦♦♦ 'TUR++++* 

RPMT- 20076.0 
PRTS- 0.0 

DT= 1.266 
GAMAT=1. 33300 

DH= 0.745 
CAET= 40.0 

ACNZ= 0.824 
AMACH=0.25h 

NBT= 80 

DTOT=0. 45000 


***** A DOPPLER FREQUENCY 1 SHIFT MILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. aND ANGLE FROM INLET. 


ORIGINAL PAGE IS 
Of POOR QUALITY 



appendix a 
S ample Test Case 3 

Sideline Condition for a Turbofan-Powered 
Executive Aircraft 


PRECEDING RAGE BLANK NOT FILMED 
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NASA LEWIS RESEARCH CENTER PA6E 15 

NASA GASP NOISE MODULE OUTPUT 

**#»»#«**«* A*********** ******************************************************* ******************************* At,********************* 

LEAR 36. r-E731 NOISE PREDICTION AT FAR 36 SIDELINE CONDITION 

«#»#*»*##*»# **#«*««#*)*i« *»«*********«»##»****#♦*♦* ************ ft**************** ****************************************************** 

INPUT DATA - USER INPUT AND DEFAULT VALUES USED 

************************************************************************************************************************************ 

CONTROL VARIAB' C S * 

v******************* 

IFAA= 3 SIDELINE, IPOUT- 3 FULL , ISTAG= 3 ICAB= 0 ISI = 0 (ENGL UNITS) 

***************** ******* 

ENVIRONMENTAL VARIABLES* 

•MB********************* 

TAM8=536.7 PAMB= 2116.2 RH= 70. DIST= 100.0 NLOC= 16 

ANGLE (ARRAY) - 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 


************************ 
ENGINE/AIRCRAFT SYSTEM « 


♦ ♦♦♦‘ENGINE VARIABLES***** 

ENGINE TYPE(NTYE)= 1 ( FAN ) ENGINE COMPONENT ARRAY(ICOMP) = 1 4 5 6 0 0 

FAN COMB JET ATUR NONE NONE 


♦♦♦♦♦AIRFRAME VARIABLES***** 
AMACH=0 . 25 VEL= 281.9 

YL= 2.6 ZL= 16.7 

ENP- 2. 
NGMAX= 17000. 

ANENGI= 0.0 
LOCENG= 1 

ANENGE= 0.0 
I PHASE 5 0 

XL* 5.5 
IDOPs 1 

*** 

FLIGHT PROFILE * 






IOPRO= 0 
TOROLL= 4500. 

APOIST 5 0.0 

VEL= 281.9 
XALT=I000. 

AMACH=0.25 

FLTANG=11.0 

ANGAFT= 7.2 

****»A STRAIGHT 

LINE PROFILE HILL BE 

COMPUTED FROM A 

COMBINATION OF THE ABOVE 

VARIABLES. 



*§ 
s® 


» P 

s? 

3a 


FLIGHT OPTIONS * 
**************** 


KGOLO= 1 

XLSIDE 5 0.0 

XRSIOE 5 0.0 IQS- 1 


ICUT= 

0 

IPSF.UD® 

1 

lOUR- 1 

XFAA= 7516., 21230. 

XTOL= 100. 
,21230., 0., 

IWING= 0 

YFAA= 4., 4., 4., 

4., 

ZFAA= 

0., 

0., 1520., 

0., 


*****THE FLIGHT PROFILE HILL BE TERMINATED WHEN THE OVERALL ENGINE PNLTC IS 10 OB BELOW ITS MAXIMUM VALUE (IDUR 5 1). 
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NASA 6ASP N0I5E MODULE OUTPUT 

»•• ■)*»«•*•* *«»*»** »««»«»*•» »»«•**««*•«««»»»»»»»»»»»»* *»*#»»» »»#»##»#*« **¥*»**»# *«***«***#»**W»*(H***MHH*****»»»**IHH«I(«**»*IH*»**«»IHHMHI 

LEAR 36 /TEE 731 NOISE PREDICTION AT FAR36 SIDELINE COt)DI r ION 

• **#«**#»**»#»##«*#*«**#)**»*******«*»**»*»<*>**»**»»»«* 
«»«*•« «**•»* »» *»*••* »«*#»*#»»»»»»*#* 

ENGINE COMPONENT VARIABLES AT INPUT* 

**♦«••»**»•***#»* «*•«»««»»»» •**#«*«« i 


♦ ♦♦♦♦FAN ♦ ♦«♦♦ 

IGV= 0 

IFD- 0 

NH= 8 

NSTG= 1 

NBF= 30 

NVAN=I09 


R5S-209.00 

WAFAN=108.S0 

RPM= 11091. 

DELT= 79.40 

FPR= 0.0 

FANDIA= 2.3190 


FANHUB* 1.1250 

TIPMOs 1 .9800 

TIPMsO.O 

FANEFF=0.0 

N8F2= 0 

NVAN2S 0 

$2 

F AN92 r 0.0 

TIPM02-0.0 

TIPHpsO-O 

RSS2slOO.OO 

PRAT= 0.0 

TRAT=0.0 

” M 

FANEF2 = 0 . 0 

♦♦♦♦♦COMB***** 
WAC0M3= 29.50 
AMACH=0.248 

♦♦♦♦♦JET ***** 

1BUZ- 0 
T3-1268. 5 

ITONE= 0 
T4=2280 .5 

AMACH=0 . 2482 
P3= 286*3.0 

CAEF= 40.0 
CAEC= 20.0 


*5 o 
Q 2 

» r* 

c 3 
SB 
3a 

VJS1473.0 

TJ=1425.0 

DJs 0.9599 

HJsO. 50000 

GAMJsI.3330 

VJ2= 915.0 

TJ2= 620.0 
PHI J=56 . 31 

DJ2= 1.6292 
VOS 281.9 

HJ2=0. 33990 
INVOPTs 0 

GAMJ2=1 .4010 

EL2= 0.78 

ALFAJs 7.20 

♦ ♦♦♦♦ATIIR***** 

RPMT = 19951.0 
PRTS- 0.0 

0T= 1.262 
GAMATsl. 33300 

0H= 0.816 
CAETs 40.0 

ACNZ* 0.824 
AMACH*0.248 

M0T* 80 

0TOT=0. 45000 


*»*«** A DOPPLER 

FREQUENCY SHIFT WILL BV 

APPLIED TO ALL 

SOURCE STATIC SPECTRA 

AS A FUNCTION OF 

FLIGHT MACH NO. AND ANGLE 

FROM INLET 


CD 

VO 
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VO NASA GASP NOISE MOOULE OUTPUT 

O **«**«**««***«**«»»*»»»»*»*»**»*»»*»»**»•**»•»»*»••»»»••»• 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 SIOELINE CONDITION 

**<,»*„»«»**»***<I»«*»««*»**«X*„»** »«*»*#«*««*«*«»*«»“ »»*•«*»•*«»**»*»«»*«»«***««**»•«•«*«***«•»•»««*»•» 

FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS 


VEL = 281.9 


AMACH=0. 

.248 

TOROLL= 4500. 

APDIST= 

0. 

XALT=1000. (FOR LEVEL FLYOVER) 


TIME 

IPRO 

RANGE 

ALTITUDE 

AIRCRAFT 

FLIGHT 




SECONOS 


FEET 

FEET 

ANGLE OF 

ANGLE 








ATTACK, DEG 

DEG 




0.0 

1 

4500.0 

0.0 

7.2 

11.0 




O.S 

2 

4638.4 

26.8 

7.2 

11.0 




1.0 

3 

4776 . 7 

53.6 

7.2 

11.0 




1.5 

4 

4915.1 

80.5 

7.2 

11.0 



o O 

2.0 

5 

5053.5 

107.3 

7.2 

11.0 




2 5 

6 

5191.9 

134.1 

7.2 

11.0 



\\ 

3.0 

7 

5330.2 

160.9 

7.2 

11.0 



3.5 

8 

5468.6 

187.8 

7.2 

11.0 



4.0 

9 

5607.0 

214.6 

7.2 

11.0 



4.5 

10 

5745.4 

241.4 

7.2 

11.0 




5.0 

11 

5883.7 

268.2 

7.2 

11.0 



5.5 

12 

6022.1 

295.0 

7.2 

11.0 



6.0 

13 

6160.5 

321.9 

7.2 

11.0 




6.5 

14 

6298.9 

348.7 

7.2 

11. 0 




7.0 

15 

6437.2 

375.5 

7.2 

11.0 



7.5 

16 

6575.6 

402.3 

7.2 

11 0 




8.0 

17 

6714.0 

429.1 

7.2 

11.0 




8.5 

18 

6852.4 

456.0 

7.2 

11.0 




9.0 

19 

6990 . 7 

482.8 

7.2 

11.0 




9.5 

20 

7129.1 

509.6 

7.2 

11.0 




10.0 

21 

7267.5 

536.4 

7.2 

11.0 




10.5 

22 

7405.9 

563.3 

7.2 

11.0 




11.0 

23 

7544.2 

590.1 

7.2 

11.0 




11.5 

24 

7682.6 

616.9 

7.2 

11.0 




12.0 

25 

7821.0 

643.7 

7.2 

11.0 




12.5 

2o 

7959.4 

670.5 

7.2 

11 0 




13-0 

27 

8097.7 

697.4 

7.2 

11.0 




13.1 

28 

8236.1 

724.2 

7.2 

11.0 




14.0 

29 

8374.5 

751.0 

7.2 

11.0 




14.5 

30 

8512.9 

777.8 

7.2 

11.0 




15.0 

31 

8651.2 

804.6 

7.2 

11.0 




15.5 

32 

8789.6 

831.5 

7.2 

11.0 




16.0 

33 

8928.0 

858.3 

7.2 

11.0 




16.5 

34 

9066.4 

885.1 

7.2 

11.0 




17.0 

35 

9204.7 

911.9 

7.2 

11.0 




17.5 

36 

9343.1 

938.8 

7.2 

11.0 




18.0 

37 

9481.5 

965.6 

7.2 

11.0 




18.5 

38 

9619.9 

992.4 

7.2 

11.0 






19.0 

39 

9758.2 

1019.2 

7.2 

11. 0 


19.5 

40 

9396 .6 

1046.0 

7.2 

11.0 


SO 0 

41 

10035.0 

1072.9 

7.2 

U.O 


20.5 

42 

10173.4 

1099.7 

7.2 

11,0 


21.0 

43 

10311.7 

1126.5 

7.2 

11.0 


21.5 

44 

104 50 .1 

1153.3 

7.2 

11.0 


22.0 

45 

10588.5 

1180.2 

7.2 

11.0 


22.5 

46 

10726.9 

1207.0 

7.2 

11.0 


25.0 

47 

10865.2 

1233.8 

7.2 

11.0 


23.5 

48 

11003. 6 

1260.6 

7.2 

11.0 


24.0 

49 

11142.0 

1287.4 

7.2 

11.0 


24.5 

SO 

11280.4 

1314.3 

7.2 

11.0 


?5.0 

5? 

’54X8.7 

1341.1 

7.2 

11.0 


25.5 

52 

11557.1 

1367.9 

7.2 

11.0 


26.0 

53 

11695.5 

1394.7 

7.2 

11.0 


26.5 

54 

11833.6 

1421.5 

7.2 

11. 0 


27.0 

55 

11972.2 

1448.4 

7.2 

11. 0 


27.5 

56 

12110.6 

1475.2 

7.2 

U.O 


? a.o 

57 

12249.0 

1502.0 

7.2 

U.O 

2 2 

28-5 

56 

12387.3 

1528.8 

7.2 

11.0 

91 X 

29.0 

59 

12525.7 

1555.7 

7.2 

U.O 

■o § 

20.5 

60 

12664.1 

1S82.S 

7.2 

U.O 

02 

30.0 

61 

128 '2.5 

1609.3 

7.2 

11.0 

o > 

30.5 

62 

12940.8 

1636.1 

7.2 

U.O 

to r* 

31.0 

63 

13079.2 

1662.9 

7.2 

11.0 

lO *0 

31.5 

64 

13217.6 

1669.6 

7.2 

11.0 

c > 

32.0 

65 

13356.0 

1716.6 

7.2 

11.0 

> 6> 

32.5 

66 

13494.3 

1743.4 

7.2 

11.0 


33.0 

67 

13632.7 

1770.2 

7.2 

U.O 

3a 

33.5 

68 

13771.1 

1797.0 

7.2 

11.0 

3<.0 

69 

13909.5 

182 a. 9 

7.2 

11 . c 


34.5 

70 

7 "947. 8 

1850.7 

7.2 

11.0 


3^.0 

71 

1 , 186.2 

1877.5 

7.2 

U.O 


35.5 

72 

14324.6 

1904.3 

7.2 

11.0 


3' .0 

73 

14463.0 

1931.2 

7.2 

U.O 


36.5 

74 

14601.3 

1958.0 

9.2 

11.0 


37.0 

75 

14739.7 

2984.6 

7.2 

U.O 


j7 5 

76 

14878.1 

2011.6 

7.2 

U.O 


38.0 

77 

15016.5 

2038.4 

7.2 

U.o 


38.5 

78 

15154.8 

2065.3 

7.2 

11.0 


39.0 

79 

15293.2 

2092.1 

7.2 

11.0 


39.5 

80 

15431.6 

2118.9 

7.2 

11.0 


40.0 

81 

15570.0 

2145.7 

7.2 

U.o 


40.5 

82 

151)5.3 

2172.6 

7.2 

u.o 


41.0 

8? 

15846.7 

2199.4 

7.2 

11.0 


41.5 

84 

15985.1 

2226.2 

7.2 

11.0 


>2.0 

85 

16123.5 

2253.0 

7.2 

11.0 


42.5 

86 

16261.6 

2279.8 

7.2 

11.0 


4J.0 

87 

16400.2 

2306.7 

7.2 

u.o 


43.5 

88 

16538.6 

2333.5 

7.2 

11.0 




192 


I 


4 s . 0 

09 

16677.0 

2360.3 

7.2 

11.0 

4< 5 

90 

16015.3 

2307.1 

7.2 

11.0 

49.0 

91 

16953.7 

2413.9 

7.2 

11.0 

49.5 

92 

17092.1 

2440.0 

7.2 

11.0 

46.0 

93 

17230.5 

2467.6 

7.2 

11.0 

46.5 

*4 

.’7360.0 

2494.4 

7.2 

11.0 

47.0 

95 

17507.2 

2521.2 

7.2 

11.0 

47.5 

96 

17645.6 

2540.1 

7.2 

11.0 

40.0 

97 

17704.0 

2974.9 

7.2 

11.0 

40.5 

90 

17922,3 

2641.7 

7.2 

11.0 

49.0 

99 

10060. 7 

2620.5 

7.2 

11.0 

49.5 

100 

101 V 9.1 

2655.3 

7.2 

11.0 

90.0 

101 

10337.5 

2602.2 

7.2 

11.0 

90 5 

102 

10475.0 

2709.0 

7.2 

11.0 

91.0 

103 

10614.2 

2739.0 

7.2 

11.0 

91.9 

104 

10752.6 

2762.6 

7.2 

11.0 

52.0 

105 

10090.9 

2769.5 

7.2 

11.0 

52.5 

106 

19029.3 

2016.3 

7.2 

11.0 

93.0 

107 

1°167. 7 

2043.1 

7.2 

11.0 

53.5 

103 

19306.1 

£069.9 

7.2 

n.o 

94.0 

109 

19444.4 

2096. '* 

7.2 

11.0 

54.9 

110 

19502.0 

2923.6 

7.2 

11.0 

59.0 

111 

19721.2 

2990.4 

7.2 

11.0 

55.5 

112 

19099.6 

2977.2 

7.2 

11.0 

56.0 

113 

19997.9 

3004.0 

7.2 

11.0 

96.5 

114 

201 36.3 

3030.0 

7.2 

11.0 

57.0 

115 

20274.7 

3057.7 

7.2 

11.0 

57.5 

116 

20413.1 

3004.5 

7.2 

11.0 

50.0 

117 

20591.4 

3111.3 

7.2 

11.0 

98.5 

110 

20609.0 

3130.1 

7.2 

11.0 

S «.0 

119 

20020.2 

3165.0 

7.2 

11.0 

99.5 

120 

20966.6 

3191.0 

7.2 

11.0 

60.0 

121 

21104.9 

3210.6 

7.2 

11.0 

60.5 

122 

21243.3 

3245.4 

7.2 

11.0 

61.0 

123 

21301.7 

3272.2 

7.2 

11.0 

61.5 

124 

21920.1 

3299.1 

7.2 

11.0 

62.0 

125 

21650.4 

3325.9 

7.2 

11.0 

62.5 

126 

21796.0 

3352.7 

7.2 

11.0 

63.0 

127 

21939.2 

3379.5 

7.2 

11.0 

63.5 

120 

22073.6 

3406 . 3 

7.2 

11.0 

64.0 

129 

22211.9 

3433.2 

7.2 

11.0 

64.5 

130 

22350.3 

3460.0 

7.2 

11.0 

65.0 

131 

22400.7 

3406.0 

7.2 

11.0 

69.5 

132 

22627.1 

3513.6 

7.2 

11.0 

66.0 

133 

22765.4 

3540.5 

7.2 

11.0 

66.5 

134 

22903.0 

3567.3 

7.2 

11.0 

67.0 

139 

23042.2 

3394.1 

7.2 

11.0 

67.5 

136 

23100.6 

3620.9 

7.2 

11.0 

60.0 

137 

23310.9 

3647.7 

7.2 

11.0 

60.9 

130 

23457.3 

3674 6 

7.2 

11.0 

69.0 

139 

23595.7 

3701.4 

7.2 

11.0 

69.5 

140 

23734.1 

3720.2 

7.2 

11.0 




193 


70.0 

141 

23072.4 

3755.0 

7.2 

11.0 

70 . 5 

142 

24010.0 

3701.9 

7.2 

11.0 

71.0 

143 

24149.2 

3000.7 

7.2 

11.0 

71.5 

14 ' 

* 4 * 07.6 

3635.5 

7.2 

11.0 

72.0 

145 

24425.9 

3062 . 3 

7.2 

11.0 

72.5 

146 

24564.3 

3009 . 1 

7.2 

11.0 

73.0 

147 

24702.7 

3916.0 

7.2 

11.0 

73.5 

140 

24041.1 

3942.0 

7.2 

11.0 

74.0 

149 

24979.4 

3969.6 

7.2 

11.0 

74.5 

150 

25117.0 

3996.4 

7.2 

11.0 

75.0 

151 

i ' 256. 2 

4023.2 

7.2 

11.0 

75.5 

152 

25394.5 

4050.1 

7.2 

11.0 

76.0 

153 

25532.9 

4076.9 

7.2 

11.0 

76.5 

154 

25671.3 

4103.7 

7.2 

11.0 

77.0 

155 

25009.7 

4130.5 

7.2 

11.0 

77.5 

156 

25940.0 

4157.4 

7.1 

11.3 

70.0 

is ; 

26006.4 

4104.2 

7.2 

11.0 

70.5 

150 

26224.0 

4211.0 

7.2 

11.0 

79.0 

159 

26363.2 

4237. 0 

7.2 

11.0 

79.5 

160 

26501.5 

4264.6 

7.2 

11.0 

00.0 

161 

26639.9 

4291.5 

7.2 

11.0 

00.5 

162 

26770.3 

4310.3 

7.2 

11.0 

01.0 

163 

26916 .7 

4345.1 

7.2 

11.0 

01.5 

164 

27055.0 

4371.9 

7.2 

11.0 

02.0 

165 

27193.4 

4390.7 

7.2 

11.0 

02.5 

166 

27331.0 

4425.6 

7.2 

n.o 

03.0 

167 

27470.2 

4452.4 

7.2 

11.0 

s 

160 

27600.5 

4479.2 

7.2 

11.0 

04.0 

169 

27746.9 

4506. 0 

7.2 

11.0 

o*.s 

170 

27005.3 

4532. 9 

7.2 

11.0 

05.0 

171 

20023.7 

45 «< l .7 

7.2 

11.0 

05.5 

172 

20162.0 

4506.5 

7.2 

11.0 

06.0 

173 

20300.6 

4611.3 

7.2 

11.0 

06.5 

174 

20430.0 

4644.1 

7 2 

11.0 

07.0 

'..75 

20577.2 

4667.0 

7.2 

11.0 

07.5 

176 

20715.5 

4693 . 1 * 

7.2 

11.0 

00.0 

177 

20053.9 

4720.6 

7.2 

11.0 

00.5 

170 

20992.3 

474 7.4 

7.2 

11.0 

09.0 

179 

29130.7 

4774.3 

7.2 

11.0 

09.5 

100 

29269.0 

4001.1 

7.2 

11.0 

90.0 

101 

29407.4 

4027.9 

7.2 

11.0 

90.5 

102 

29545.0 

4054.7 

7.2 

11.0 

91.0 

163 

29604.2 

4001.5 

7.2 

11.0 

91.5 

104 

29022.5 

4900.4 

7.2 

11.0 

92.0 

105 

29960.9 

4935.2 

7.2 

11.0 

92.5 

106 

30099.3 

4962.0 

7.2 

11.0 

93.0 

107 

30237.7 

4900.0 

7.2 

11.0 

93.5 

100 

30376.0 

5015.6 

7.2 

11.0 

94.0 

109 

30514.4 

5042.5 

7.2 

11.0 

94.5 

190 

30652.0 

5069.3 

7.2 

11.0 

95.0 

191 

30791.2 

5096.1 

7.2 

11.0 

95.5 

192 

30929.5 

5122.9 

7.2 

11 . ft 


194 


96.0 

191 

31067.9 

5199.6 

96.9 

199 

31206.3 

5176.6 

97.0 

199 

31399.7 

9203.9 

97.9 

196 

31963.0 

3230.2 

96.0 

197 

31621.9 

929.. 6 

98.9 

196 

31759.6 

5283.9 

99.0 

199 

31696.2 

9310.7 

99.9 

200 

32036.9 

5337.9 

100.0 

201 

32179.9 

9369.3 

100.9 

202 

32313.3 

5391.1 

101.0 

203 

32951.6 

3916.0 

101.9 

209 

32990 . 0 

9999.6 

102.0 

209 

32726.9 

6971 .6 

102.9 

206 

32666.6 

9996.9 

101.0 

207 

33005.1 

5525.3 

101.9 

206 

33193.5 

9592.1 

109.0 

209 

33261.9 

6576.9 

109.9 

210 

33920.3 

5605.7 

109.0 

211 

33956.6 

9632.5 

109.9 

212 

336 97.0 

9659,9 

106.0 

213 

33835,9 

9666.2 

106.9 

218 

33973.6 

5713.0 

107.0 

219 

39112.1 

6739.6 

107.9 

216 

39250.9 

5766.7 

106.0 

217 

39366.9 

5793.5 

106.9 

216 

39527.3 

9620.3 

109.0 

219 

39665.6 

5897.1 

109.8 

220 

39609.0 

5673.9 

110.0 

221 

39992.9 

5900.6 

110.9 

222 

39060.6 

5927.6 

111.0 

223 

35219.1 

5959.9 

111.9 

229 
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241.5 

484 

71334.9 

12954.8 

7.2 

11.0 


242.0 

485 

71473.3 

12981.7 

7.2 

11.0 


242.5 

486 

71611.6 

13008.5 

7.2 

n.o 


243.0 

487 

71750.0 

13035.3 

7.2 

n.o 


243.5 

488 

71686.4 

13062.1 

7.2 

11.0 


244.0 

489 

72026.8 

13089.0 

7.2 

n.o 


244.5 

490 

72165.1 

13115.8 

7.2 

n.o 


245.0 

491 

72303.5 

13142.6 

7.2 

n.o 


245.5 

492 

72441.9 

13169.4 

7.2 

11.0 


246.0 

493 

72560.3 

13196.2 

7.2 

11.0 


246.5 

444 

72718.6 

13223.1 

7.2 

n.o 


247.0 

495 

72857.0 

13249.9 

7.2 

11.0 


247.5 

496 

72995.4 

13276.7 

7.2 

<1.0 


248.0 

497 

73133.8 

13303.5 

7.2 

n.o 


248.5 

498 

73272.1 

13330.4 

7.2 

'i.O 


249.0 

499 

73410.5 

13357.2 

7.2 

n.o 


249.5 

50„ 

r . 9 

13384.0 

7.2 

tl.O 
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NASA GASP NOISE MODULE OUTPUT 

• ***•*«««««»*«•«*)»■***«•««*««»««««»« »*«*«*««»*«*«««*»«*«»*«•»*««««»«»•*«««««•»««««•««« 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 SIDELINE CONDITION 

NOISE SOURCE= FANI «» DISTANCE * 100.0 ** ONE-THIRD OCTAVF. BAND ANO OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

«»••*««»««»*»«*««««««««**»«»«•«««*•»«****«*«*««•«*»*»«»««««*«*»««»*»«»*****•«•«««*«**••*«««»«««•«**«*»«••*««««•*•«*«•«*«*«•«•««•«*«« 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. 50. 

SOUND 

60. 

PRESSURE LEVEL. DB 
70. 80. 90. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

SOUND 
POWER 
LEVEL. OB 


20.0 

«««*«« «#*»*#« «**«*«#»« ««*«««*«« 
27.2 28.6 30.0 31.3 31.1 30.9 30.7 28.0 25.3 24.2 23.1 22.0 20.8 19.8 18.8 17.8 

78.2 


25.0 

30.1 

31.5 

32.9 

34.2 

34.0 

33.8 

33.6 

30.9 

26.2 

27.1 

26.0 

24.9 

23.8 

22.8 

21.8 

20.8 

81.1 


31.5 

33.0 

34.4 

35.8 

37.1 

37.0 

36.8 

36.6 

33.9 

31.3 

30.1 

29.1 

28.0 

27.0 

25.9 

24.9 

23.9 

84.1 


40.0 

36.0 

37.4 

38.6 

40.2 

40.0 

39.9 

39.7 

37.1 

34.4 

33.3 

32.1 

31.0 

29.9 

28.9 

27.8 

26.8 

87.1 


50.0 

39.1 

40.5 

41.9 

43.3 

43.1 

42.9 

42.7 

40.0 

37.3 

36.2 

35.1 

34.0 

32.9 

31.9 

30.9 

29.9 

90.2 


63.0 

42.0 

43.5 

44.9 

46.2 

46.1 

45.9 

45.7 

43.1 

40.4 

39.3 

38.2 

37.2 

36.1 

35.1 

34.1 

33.1 

93.2 


80.0 

45.1 

46.5 

47.9 

49.3 

49.2 

49.0 

48.9 

46.3 

43.6 

42.5 

41.4 

40.3 

39.2 

38.2 

37.1 

36.1 

96.3 


100.0 

48.3 

49.7 

51.1 

52.5 

52.4 

52.2 

52.0 

49.3 

46.7 

45.3 

44.5 

43.4 

42.3 

41.2 

40.2 

39.2 

99.5 


125.0 

51.4 

52.8 

54.2 

55.6 

55.4 

55.3 

55.1 

52.4 

49.8 

48.7 

47.7 

46.7 

45.8 

44.8 

43.6 

42.8 

102.6 


160.0 

54.4 

55.9 

57.3 

58.7 

58.6 

58.6 

58.5 

56.0 

53.4 

52.3 

51.3 

50.2 

49.2 

48.2 

47.2 

46.2 

105.9 

200.0 

58.0 

59.4 

60.9 

62.3 

62.2 

62.1 

62.0 

59.3 

56.7 

55.7 

54.7 

53.7 

52.6 

51.7 

50.7 

49.7 

109.4 

250.0 

61.4 

62.6 

64.3 

65.7 

65.6 

65.5 

65.4 

62.9 

60.3 

59.3 

58.4 

57.4 

56.4 

55.5 

54.5 

53.6 

112.9 

si 

315.0 

64.8 

66.3 

67.8 

69.3 

69.2 

69.2 

69.2 

66.7 

64.2 

63.3 

62.4 

61.5 

60.6 

59.7 

56.6 

57.8 

116.7 

400.0 

68.7 

70.2 

71.7 

73.2 

73.2 

73.3 

73.4 

70.9 

68.5 

67.6 

66.7 

65.7 

64.6 

63.9 

63.0 

62.0 

120.8 

o§ 

500.0 

72.9 

74.4 

75.9 

77.5 

77.5 

77.5 

77.5 

75.1 

72.7 

71.8 

70.9 

70.1 

69.6 

66.8 

67.7 

66.7 

125.0 

so r 

630.0 

77.1 

78.6 

60.1 

81.7 

81.8 

81.8 

82.5 

79.9 

77.2 

75.9 

74.5 

73.1 

71.1 

69.8 

66.6 

67.5 

129.3 

O u 

800.0 

81.9 

83.4 

84.7 

66.0 

85.7 

85.2 

83.9 

80.9 

77.9 

76.7 

75.5 

74.4 

73.4 

72.3 

71.3 

70.4 

132.2 

c > 

1000.0 

82.9 

84.3 

85.5 

86.8 

86.5 

86.2 

86.1 

83.5 

80.9 

79.9 

78.9 

78.0 

77.8 

76.7 

75.6 

74.5 

133.9 

5 p 

1250.0 

85.5 

87.0 

88.4 

89.6 

89.8 

89.8 

90.6 

87.8 

84.8 

63.3 

61.7 

60.0 

77.4 

75.9 

74.6 

73.4 

137.4 

w 

1600.0 

89.8 

91.2 

92.4 

93.5 

93.0 

92.2 

90.2 

86.8 

83.6 

82.0 

80.6 

79.2 

78.2 

77.0 

75.9 

74.8 

139.3 


2000.0 

89.1 

90.3 

91.3 

92.3 

91.8 

91.2 

91.0 

88.1 

85.2 

84.0 

62.8 

61.6 

81.2 

80.0 

76.8 

77.6 

139.1 

2500.0 

90.3 

91.6 

92.9 

94.1 

93.8 

93.5 

94.0 

91.0 

87.8 

86.0 

84.1 

82.1 

79.5 

77.8 

76.2 

74.8 

141.3 


3150.0 

93.2 

94.4 

95.5 

96.4 

95.6 

94.5 

92.4 

88.5 

84.7 

82.4 

80.2 

76.2 

76.2 

74.5 

72.9 

71.5 

142.0 


4000.0 

91.2 

92.3 

92.9 

93.4 

92.1 

90.7 

88.7 

65.0 

81.5 

79.5 

77.3 

75.2 

73.4 

71.5 

69.9 

66.4 

139.0 


5000.0 

88.8 

69.9 

90.7 

91.6 

90.9 

90.2 

91.0 

87.8 

83.3 

79.0 

75.4 

72.5 

70.1 

66.3 

66.7 

65.3 

138.6 


6300.0 

96.1 

97.4 

97.2 

96.7 

94.7 

91.8 

85.9 

61.0 

76.2 

73.2 

70.6 

66.6 

66.6 

64.9 

63.3 

62.0 

142.0 


8000.0 

90.2 

90.7 

90.0 

89.3 

86.7 

84.0 

81.7 

77.9 

74.2 

71.4 

68.7 

66.2 

64.3 

62.1 

60.3 

58.7 

135.4 


10000.0 

88.8 

89.7 

89.7 

89.7 

87.9 

86.0 

86.1 

63.1 

78.6 

73.5 

68.3 

63.9 

60.2 

56.3 

56.6 

55.2 

136.8 


12500.0 

92.8 

93.9 

93.6 

93.1 

91.0 

87.9 

61.4 

76.4 

71.4 

67.0 

63.0 

59.8 

57.7 

55.1 

53.0 

51.3 

140.1 


16000.0 

88.3 

88.9 

88.4 

87.8 

85.2 

82.5 

81.6 

78.4 

73.9 

68.9 

63.5 

58.4 

54.0 

51.0 

48.7 

47.0 

136.7 


20000.0 

88.4 

89.5 

89.3 

89.1 

87.4 

65.5 

79.8 

75.7 

70.6 

65.2 

59.5 

54.2 

50.0 

46.6 

44.5 

42.6 

139.1 
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♦♦+ ♦♦♦♦♦ ♦♦ 
OA( 20-20K I 


LINEAR 

102.3 

103.4 

103.8 

104.2 

103.1 

101.9 

100.8 

97.5 

94.1 

92.2 

90.4 

88.6 

87.3 

85.9 

84.6 

83.4 

150.8 

A-SCALE 

102.0 

103.2 

103.8 

104.4 

103.4 

102.4 

101.4 

98.2 

94.8 

92.9 

91.2 

89.5 

88.0 

86.6 

85.3 

84.1 

150.6 

♦ ♦♦♦♦♦♦■♦♦♦ 


















OA( 50-I0K ) 


















LINEAR 

101.4 

102.5 

103.1 

103.6 

102.6 

101.6 

100.6 

97.4 

94 0 

92.1 

90.4 

88.7 

87.3 

85.9 

84.6 

83.4 

149.8 

A-SCALE 
********** 
PERCEIVED 
NOISE LEVL 

101.7 

103.0 

103.6 

104.2 

103.3 

102.3 

101.4 

98.2 

94.8 

92.9 

91.2 

89.5 

88.0 

66.6 

85.3 

64.1 

150.4 

PNL 

114.5 

115.7 

116.2 

117.0 

116.1 

115.1 

113.8 

110.7 

107.3 

105.4 

103.4 

101.6 

99.5 

98.1 

96.8 

95.5 


PNLTC 

115.6 

116.9 

117.3 

118.3 

117.7 

116.7 

115.3 

112.3 

108.4 

106.0 

104.0 

102.1 

100.1 

98.6 

97.4 

96.2 



•••••STATIC LEVELS AT AMBIENT CORRECTED TO FAA STO OAT CONDITIONS <77 OEG F, 70 PCT RM > FOR FLYOVER PREDICTIONS ONLY 
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NASA GASP NOISE MOOULE OUTPUT 

*«***«•«** Xtf ««***«■(«*«**«*•««*«*««**•*««*«**«***« •«****««* «««««**«* K***«Ntt***********riH>***#**N«H»<Hfft****«**li*«****««lHHHHt»««« •**«•*•*) 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 SIDELINE CONDITION 

*«*»«»»»»«**»»»»»» *«»**»#*»* »«»*»»»»« ««**ft*««»**««x«*«««*x«*tt»*««x«x*ft»**«**tt*************»*«*k*****««tt**** **«*•*•* 
NOISE SOURCE= FAND «« DISTANCE = 100. 0 *« ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

*«*P**tf*»*#««**««**««»***««*««»***tt*«*#«tt««,t**««***«*N***XMN»*Xtt*M*N***l(*««*«<t*N**)t**«'<(**K*,INN**«X***«**»tt*«M<f***lf*<l****«K*ft«*#****« 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 


MIKE LOCATIONS IN OEGREES 
10. 20. 30. 40. 50. 


SOUNL PRESSURE LEVEL, DB 
60. 70. 80. 90. 100. 


110 . 


120 . 


130. 140. 


150. 160. 


SOUND 
POWER 
LEVEL >DB 


**•«*«*«* 


««»**<Hf*«**»*«**IHH,*«***»«««»*««**«*»«*«***»K***K**«*<t***M<Ht***»** 


20.0 

5.9 

5.6 

5.2 

4.7 

4.0 

3.3 

2.5 

1.8 

1.0 

C.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.7 

25.0 

5.9 

5.6 

5.2 

4.7 

4.0 

3.3 

2.5 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.7 

31.5 

5.9 

5.6 

5.2 

4.7 

4.0 

3.3 

2.5 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.7 

40.0 

5.9 

5.6 

5.2 

4.7 

4.0 

3.3 

2.5 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.7 

50.0 

5.9 

5.6 

5.2 

4.7 

4.0 

3.3 

2.5 

1.8 

1.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52.7 

63.0 

5.9 

5.6 

5.2 

4.7 

4.0 

3.3 

2.5 

1.6 

1.1 

0.5 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

52.8 

80.0 

5.9 

5.6 

5.2 

4.7 

4.0 

3.3 

2.6 

1.9 

1.6 

1.7 

2.1 

2.5 

2.6 

1.5 

0.0 

0.0 

53.3 

100.0 

5.8 

5.6 

5.2 

4.7 

4.0 

3.4 

2.9 

3.0 

3.9 

5.4 

6.8 

7.9 

8.5 

7.0 

3.9 

1.3 

55.9 

125.0 

5.8 

5.6 

5.2 

4.7 

4.2 

4.1 

4.5 

6.4 

9.1 

11.7 

13.7 

15.1 

16.1 

14.5 

11.0 

7.4 

61.7 

160.0 

5.8 

5.6 

5.3 

5.0 

5.1 

6.4 

9.5 

13.0 

16.4 

19.1 

21.1 

22.4 

23.1 

21.4 

17.7 

13.9 

68.6 

200.0 

5.9 

5.7 

5.7 

6.3 

8.1 

11.4 

15.7 

19.6 

23.0 

25.8 

27.7 

29.0 

29.6 

27.9 

24.1 

20.3 

75.1 

250.0 

6.1 

6.3 

7.3 

9.5 

13.1 

17.4 

22.1 

26.0 

29.4 

32.2 

34.1 

35.3 

35.9 

34.2 

30.4 

26.5 

81.4 

315.0 

6.9 

8.3 

10.9 

14.7 

19.0 

23.6 

28.4 

32.3 

35.7 

38.4 

40.3 

41.5 

42.2 

40.4 

36.6 

32.7 

87 7 

400.0 

9.4 

12.4 

16.2 

20.6 

25.2 

29.8 

34.6 

38.5 

41.8 

44.4 

46.1 

47.2 

47.7 

45.8 

42.0 

38.0 

93.4 

500.0 

13.9 

17.8 

22.1 

26.5 

31.1 

35.6 

40.1 

43.9 

47.1 

49.7 

51.4 

52.4 

52.9 

51.1 

47.1 

43.2 

98.7 

630.0 

18.8 

23.0 

27.4 

31.6 

36.3 

40.8 

45.4 

49.1 

52.3 

54.6 

56.4 

57.5 

58.0 

56.1 

52.2 

48.2 

103.6 

600.0 

23.8 

28.1 

32.5 

36.9 

41.4 

45.9 

50.5 

54.1 

57.2 

59.6 

61.2 

62.1 

62.4 

60.5 

56.5 

52.5 

108.4 

1000.0 

28.8 

33.1 

37.5 

41.8 

46.2 

50.5 

54.9 

58.4 

61.4 

63.8 

65.2 

66.1 

66.4 

64.4 

60.4 

56-4 

112.5 

1250.0 

33.1 

37.4 

41.7 

46.0 

50.3 

54.6 

58.9 

62.3 

65.3 

67.6 

69.1 

70.0 

70.4 

66. 4 

64.3 

60.3 

116.5 

1600.0 

37.0 

41.3 

45.6 

49.9 

54.1 

58.4 

62.8 

66.3 

69.2 

71.4 

72.8 

73.6 

73.7 

71.6 

67.5 

63.5 

120.1 

2000.0 

40.9 

45.2 

49.4 

53.7 

57.9 

62.0 

66.2 

69.5 

72.3 

74.4 

75.7 

76.5 

76.6 

74.5 

70.4 

66.3 

123.2 

2500.0 

44.1 

48.4 

52.6 

56.7 

60.9 

65.0 

69.0 

72.3 

75.1 

77.1 

78.4 

79.1 

79.2 

77.0 

72.9 

68.8 

125.9 

3150.0 

46.9 

51.1 

55.3 

59.4 

63.5 

67.6 

71.6 

74.8 

77.5 

79.5 

60.7 

81.4 

80.2 

78.2 

74.3 

70.5 

128.1 

4000.0 

49.4 

53.6 

57.7 

61.8 

65.8 

69.6 

72.0 

75.8 

7**. 6 

83.0 

85.4 

67.0 

90.9 

88.9 

85.3 

81.5 

135.2 

5000.0 

50.0 

54.6 

59.5 

64.7 

70.2 

76.0 

85.9 

69.1 

91.7 

92.9 

92.4 

91.2 

87.0 

83.8 

79.1 

74.5 

139.8 

6300.0 

65.6 

69.5 

73.3 

76.8 

80.1 

82.8 

00.4 

81.4 

82.5 

83.4 

64.1 

64.6 

85.2 

83.0 

76.8 

74.7 

133.7 

8000.0 

56.5 

59.9 

63.0 

65.9 

69.1 

72.5 

77.1 

80.3 

83.2 

65.6 

87.1 

87.9 

89.4 

87.2 

83.3 

79.4 

136.1 

10000.0 

54.3 

58.6 

62.9 

67.4 

71.9 

76.5 

83.2 

86.2 

88.6 

89.9 

89.8 

89.1 

86.8 

84.0 

79.5 

75.2 

138.6 

12500.0 

61.7 

65.6 

69.4 

73.0 

76.3 

79.1 

79.1 

81.0 

82.8 

64.4 

85.4 

85.9 

87.0 

84.7 

80.6 

76.6 

136.1 

16000.0 

54.7 

58.5 

62.1 

65.7 

69.5 

73.5 

79.3 

82.2 

84.7 

86.1 

66.4 

86.1 

65.2 

82.6 

78.2 

74.1 

137.5 

20000.0 

56.3 

60.4 

64.6 

68.7 

72.8 

76.8 

77.6 

79.8 

81.8 

82.9 

83.2 

83.1 

82.6 

80.0 

75.6 

71.4 

136.2 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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OA( 20-20K ) 


LINEAR 

68. A 

72.3 

76.1 

79.8 

83.3 

86.7 

90.1 

92.9 

95.6 

96.8 

97.0 

96.8 

96.7 

96.6 

90.3 

86.6 

166.2 

A-SCALE 

67.1 

71.0 

76.8 

78.6 

82.0 

85.3 

89.1 

92.0 

96.5 

96.0 

96.2 

96.0 

96.0 

93.8 

89.8 

85.9 

166.7 

♦♦+♦♦♦♦♦♦♦ 
OA( 50-10K » 
LINEAR 

66.7 

70.6 

76.6 

78.0 

81.6 

86.9 

89.0 

92.0 

96.5 

95.9 

96.1 

95.6 

95.6 

93.6 

89.6 

85.6 

166.6 

A-SCALE 

66.5 

70.3 

76.2 

77.8 

81.6 

86.7 

68.8 

91.7 

96.3 

95.7 

95.9 

95.7 

95.7 

93.5 

89.5 

85.6 

166.2 

♦♦♦♦♦♦♦♦♦♦ 
PERCEIVED 
NOISE LEVL 
PNL 

79.1 

83.0 

86.9 

90.6 

96,1 

97.6 

101.5 

106.6 

107.2 

108.7 

108.8 

108.3 

108.6 

106.6 

102.7 

98.9 


PNLTC 

81.2 

85.1 

88.9 

92.6 

96.5 

99.7 

106.7 

108.1 

110.7 

111.9 

110.5 

109.5 

111.1 

109.2 

105.6 

101.9 



««m*STATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY CONDITIONS <77 OES F > 70 PCT RH > FOR FLYOVER PREDICTIONS ONLY 


S| 

-o £ 

O 2 

S? 

«1 

PS 

3a 
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NASA LEWIS RESEARCH CENTER PAGE 20 

NASA GASP NOISE MOOULE OUTPUT 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 SIDELINE CONDITION 

•***«««»•«<> **««»*««K««***«*»**«*«K*****M«*****«»*««»*«»«»*«*««**««»««»«**)H»*«N«*ftK**«***ft***«««M«M*«ft««KM*«<M«»**»»***»*««4HHHHHH»« 
NOISE SOURCE = COMB ** DISTANCE = 100.0 «« ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

«»**##»**««*»*#*«*»» »*«#*«* 4 #»«**#**#**»*»»#**»»#**»«^««#**«*»«««*»«*«**«*»«******#»*»*#»« *«*#*»****##*##»*##«***###*#*#« «*»**##*### 


1/3 OCTAVE 






SOUND 

PRESSURE LEVEL, OB 








SOUND 


BAND CENTER 

MIKE LOCATIONS IN 

DEGREES 












POWER 


FREQUENCY 

10. 

20. 

30. 

40. 

50. 

60. 

70. 

80. 

90. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

LEVEL, DB 



*»«*«««*«»»*ff*K««,Hf«*»*««*««tt**«ft***««***«*ft«**«»******«ff*»*************«****«**««»««*tHHf«*«!HH'!! 



20.0 

35.9 

37.6 

39.3 

40.9 

42.9 

44.1 

45.3 

46.6 

48.5 

50.2 

51.2 

51.9 

52.1 

52.2 

52.1 

52.1 

99.8 


25.0 

39.9 

41.7 

43.3 

45.9 

46.9 

48.2 

49.3 

50.6 

52.5 

54.2 

55.3 

56.0 

56.2 

56.3 

56.2 

56.3 

103.8 


31.5 

44.0 

45.7 

47.3 

49.0 

50.9 

52.2 

53.4 

54.8 

56.7 

58.4 

59,5 

60.3 

60.5 

60.7 

60.6 

60.7 

108.1 


40.0 

48.1 

49.8 

51.5 

53.2 

55.2 

56.5 

57.8 

59.1 

61.1 

62.8 

63.6 

64.6 

64.8 

64.9 

64.6 

64.8 

112.4 


50.0 

52.5 

54.2 

55.8 

57.5 

59.5 

60.8 

62.1 

63.3 

65.2 

66.8 

67.7 

68.3 

6 . 4 

68.4 

68.2 

68.2 

116.2 


63.0 

56.7 

58.4 

60.0 

61.6 

63.5 

64.6 

65.6 

66.6 

66.6 

70.1 

71.1 

71.7 

71.8 

71.9 

71.7 

71.7 

119.6 


80.0 

60.1 

61.8 

63.4 

65.0 

66.8 

68.0 

69.1 

70.2 

72.0 

73.6 

74.5 

75.1 

75.3 

75.3 

75.1 

75.0 

123.0 


100. 0 

63.6 

65.3 

66.8 

68.4 

70.2 

71.4 

72.5 

73.6 

75.3 

76.7 

77.5 

78.0 

77.9 

77.9 

77.6 

77.5 

126.0 

$ 2 

125.0 

67.0 

68.7 

70.2 

71.7 

73.4 

74.4 

75.2 

76.2 

77.8 

79.2 

80.0 

80.5 

80.5 

60.5 

60.3 

80.2 

128.6 


160.0 

69.6 

71.2 

72.7 

74.1 

75.8 

76.8 

77.8 

78.8 

80.5 

81.9 

82.6 

83.1 

83.2 

83.1 

82.8 

82.7 

131.2 

3 2 

200.0 

72.2 

73.9 

75.3 

76.8 

78.5 

79.5 

80.5 

81.4 

82.9 

64.2 

84.8 

85.1 

84.9 

84.7 

64.3 

64.2 

133.3 


250.0 

74.8 

76.4 

77.8 

79.2 

80.8 

61.6 

82.2 

82.9 

84.3 

85.5 

86.0 

86.3 

86.2 

86.0 

65.6 

85.4 

134.7 

so £ 

315.0 

76.3 

77.9 

79.2 

80.5 

82.0 

82.7 

83.5 

84.2 

85.4 

86.4 

86.7 

86.7 

86.2 

85.8 

85.3 

85.0 

135.3 

mi r 

400.0 

77.6 

79.’ 

80.4 

81.5 

82.8 

83.3 

83.6 

84.0 

84.9 

85.7 

£5.8 

85.7 

65.1 

84.6 

84.0 

83.7 

134.6 

<Q 3 

500.0 

77.4 

78.0 

79.9 

60.9 

62.1 

82.4 

82.4 

82.7 

83.5 

84.2 

64.3 

84.1 

83.6 

83.1 

62.4 

82.1 

133.5 

Jr 

630.0 

76.2 

77.5 

78.6 

79.5 

80.5 

80.8 

81.0 

81.2 

81.9 

82.5 

82.5 

82.2 

61.4 

60.8 

80.1 

79.7 

131.8 

£ m 

800.0 

74.6 

76.0 

77.0 

77.9 

78.8 

78.9 

78.8 

76.8 

79.5 

79.9 

79.8 

79.5 

78.7 

78.1 

77.4 

77.0 

129.4 

5- 

1000. 0 

72.3 

73.6 

74.6 

75.3 

76.2 

76.3 

76.1 

76.1 

76.7 

77.1 

77.0 

76.7 

76.0 

75.4 

74.6 

74.2 

126.6 

38 

1250.0 

69.6 

70.9 

71. 3 

72.6 

73.4 

73.4 

73.4 

73.4 

73.9 

74.3 

74.0 

73.6 

72.5 

71.8 

71.0 

70.5 

123.6 


1600.0 

66.8 

68.1 

69.0 

69.7 

70.4 

70.4 

69.9 

69.7 

70.1 

70.3 

70.0 

69.5 

68.6 

67.8 

67.0 

66.6 

120.3 


2000.0 

Cj.Z 

64.4 

65.2 

65.8 

66.5 

66.4 

66.0 

65.8 

66.2 

66.4 

66.2 

65.6 

65.0 

64.3 

63.5 

63.1 

116.5 


r.soo . o 

59.2 

60.4 

61.3 

61.9 

62.6 

62.5 

62.4 

62.2 

62.7 

63.0 

62.8 

62.4 

61.6 

60.9 

60.1 

59.6 

113.1 


3150.0 

55.6 

56.9 

57.7 

58.4 

59.1 

59.1 

58.9 

58.7 

59.2 

59.4 

59.1 

58.6 

57.6 

56.9 

56.0 

55.5 

109.6 


4000.0 

52.1 

53.4 

54.2 

54.8 

55.5 

55.4 

54.9 

54.7 

55.0 

55.2 

54.9 

54.4 

53.5 

52.7 

51.6 

51.3 

105.7 


5000. C 

48.1 

49.3 

50.1 

50.7 

51.3 

51.2 

50.8 

50.6 

50.9 

51.1 

50.7 

50.2 

49.3 

48.5 

47.6 

47.1 

101.7 


6300.0 

43.9 

45.1 

45.9 

46.4 

47.0 

46.6 

46.5 

46.2 

46.5 

46.6 

46.2 

45.5 

44.4 

43.5 

42.6 

42.1 

97.5 


8000.0 

39.4 

40.6 

41.3 

41.6 

42.4 

42.1 

41.5 

41.1 

41.3 

41.3 

40.6 

40.2 

39.2 

38.3 

37.4 

36.6 

92.8 


10000.0 

34.1 

35.3 

36.0 

36.4 

36.9 

36.6 

36.1 

35.7 

35.9 

35.9 

35.5 

34.8 

33.9 

33.0 

32.1 

31.5 

68.0 


12500.0 

28.4 

29.6 

30.3 

30.8 

31.3 

30.9 

30.5 

3C.1 

30.2 

30.2 

29.6 

28.8 

27.5 

26.5 

25.5 

24.9 

63.1 


16000.0 

22.3 

23.4 

24.1 

24.5 

24.9 

24.5 

23.6 

23.0 

23.0 

22.9 

22.3 

21.6 

20.5 

19.6 

18.6 

16.0 

77.7 


20000.0 

15.3 

16.4 

17.0 

17.4 

17.7 

17.2 

16.7 

16.2 

16.2 

16.1 

15.6 

14.6 

13.7 

12.7 

11.8 

11.2 

72.0 




OAl 20-20K 1 


LINEAR 

85.1 

86.6 

87.8 

88.9 

90.2 

90.8 

91.2 

91.7 

A -St ALE 
♦ ♦♦♦<►♦*♦* 
OAl 50-13K I 

81.8 

83.2 

89.2 

85.2 

86.3 

86.6 

86.8 

87.0 

LINEAR 

85. 1 

86.6 

8/. 8 

88.9 

90.2 

90.8 

91.2 

91.7 

A-SCALE 
♦♦♦♦♦♦♦♦♦♦ 
P ERCEIVEO 
NOISE LEVL 

81.8 

P’ .2 

89.2 

85.2 

86 2 

86.6 

26.8 

87.0 

PNL 

91.2 

92.7 

93.9 

99.9 

96.2 

96,6 

96.8 

97.2 

PNLTC 

91.3 

92.8 

99. C 

95.1 

96.3 

96.7 

96.9 

97.3 


92.0 

87.9 

93.8 

88.6 

99.1 

88.7 

99.2 

88.6 

93.8 

88.0 

93.5 

87.5 

93.0 

86.9 

92.8 

86.6 

193.0 

137.9 

92.8 

87.9 

9,3.8 

88.6 

99.1 

68.7 

99.2 

88.6 

93.8 

88.0 

93.5 

87.5 

93.0 

66.9 

92.6 

86.6 

193.0 

137.9 

98.1 

98.3 

96.9 

99.0 

99.1 

99.2 

99.0 

99.1 

98.9 

98.5 

98.0 

98.1 

97.9 

97.5 

97.1 

97.2 



'STATTC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY CONDITIONS (77 DEG F, 70 PCT RH) FOR FLYOVER PREDICTIONS ONLY 
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NASA LEWIS RESEARCH CENTER PAGE El 

NASA GASP NOISE MOOULE OUTPUT 

»*»«**•»•«»«»*«■*»»«»»* <«»««««*»•«***»«*»«•««««*«»« »»•**««»« 

LEAR 36/TFE731 NOISE PREDICTION AT EAR 36 SIDELINE CONDITION 


NOISE SOURCE 3 JET «* DISTANCE * 100.0 »« ONE-THIRO OCTAVE BANO AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 


1/3 OCTAVE SOUND PRESSURE IEVEL.OB SOUND 


BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10 . 20 . 30 . 

DEGREES 
40 . 50 . 

60 . 

70 . 

60 . 

90 . 

100 . 

110 . 

120 . 

130 . 

140 . 

150 . 

160 . 

POWER 
LEVEL , D 6 

20.0 

61.9 

62.3 

62.7 

63.1 

63.6 

64.3 

65.0 

65.9 

66.9 

66.1 

69.6 

72.0 

73.6 

76.9 

61.4 

64.2 

125.2 

25.0 

61.2 

64.5 

64.9 

65.3 

65.9 

66.5 

67.2 

68.1 

69.2 

70.4 

71.9 

74.4 

76.6 

82.2 

64.7 

66.6 

126.0 

31.5 

66.6 

66.9 

67.3 

67.8 

68.3 

60.9 

69.6 

70.5 

71.5 

72.8 

74.2 

76.9 

61.6 

65.6 

87.9 

69.2 

130.9 

AC .0 

68.9 

69.2 

69.6 

70.0 

70.6 

71.2 

71.9 

72.8 

73.9 

75.1 

76.6 

79.3 

84.7 

69.3 

90.6 

91.6 

133.7 

50.0 

71.0 

71.4 

71.7 

72.2 

72.7 

73.3 

74.1 

75.0 

76.0 

77.3 

76.7 

81.6 

67.6 

92.1 

92.6 

93.3 

136.0 

63.0 

73.3 

73.7 

74.0 

74.5 

75.0 

75.6 

76.4 

77.3 

78.3 

79.5 

81.0 

64.1 

90.3 

94.3 

94.4 

94.7 

137.9 

60.0 

75.5 

75.8 

76.1 

76.5 

77.1 

77.7 

76.5 

79.4 

80.5 

81.7 

63.2 

66.4 

92.4 

95.9 

96.1 

95.9 

139.6 

100.0 

77.1 

77.3 

77.7 

78.1 

78.6 

79.3 

80.1 

81.0 

82.1 

83.4 

83.0 

86.2 

93.7 

97.0 

97.6 

96.7 

140.6 

125.0 

78.4 

78.6 

78.8 

79.3 

79.8 

80.4 

81.3 

82.2 

03.4 

64.7 

86.4 

69.6 

93.0 

97.9 

96.6 

97.1 

141.6 

160.0 

79.5 

79.7 

79.9 

80.3 

80.9 

81.5 

82.4 

63.3 

84.3 

63.9 

87.7 

91.4 

96.1 

96.7 

99.2 

96.6 

142.4 

200.0 

80.4 

80.5 

80.8 

81.2 

81.7 

82.4 

83.2 

64.2 

65.4 

86.6 

88.6 

92.5 

96.4 

96.7 

96.6 

95.5 

142.5 

250.0 

81.1 

81. 2 

81.5 

81.9 

82.4 

83.1 

83.9 

64.9 

86.1 

67.5 

69.6 

93.2 

96.2 

96.0 

97.5 

93.6 

142.1 

315.0 

81.7 

61.8 

82.0 

82.4 

82.9 

83.6 

84.4 

85.4 

86.7 

68.1 

90.2 

93.4 

93.7 

97.0 

956 

91.6 

141.4 

400.0 

82.0 

82.1 

. ..3 

82.7 

83.2 

83.9 

84.6 

85.6 

87.1 

66 5 

90.5 

93.1 

94.7 

93.5 

93.9 

89.8 

140.6 

500.0 

82.2 

82.3 

82.5 

82.9 

83.4 

84.1 

65.0 

86.0 

87.3 

66.7 

90.3 

92.5 

93 4 

93.9 

92.1 

67.8 

139.9 

630.0 

82.2 

82.2 

82.4 

92.8 

83.3 

84.0 

64.9 

86.0 

67.3 

68.7 

90.4 

91.6 

92.0 

92.2 

90.2 

65.6 

139.1 

800.0 

82.1 

82.1 

82.3 

82.7 

83.2 

83.9 

84.8 

85.9 

87.2 

66.6 

90.2 

90.9 

90.6 

90.4 

86.3 

83.6 

136.3 

1000.0 

81.8 

81.8 

81.9 

82.3 

82.6 

83.5 

84.4 

85.5 

86.8 

86.3 

e 9.7 

90.0 

89.2 

66.6 

66.5 

61.9 

137.6 

1250.0 

81.2 

81.2 

81.4 

81.7 

82.2 

83.0 

83.9 

85.0 

86.3 

67.6 

69.1 

69.0 

67.6 

67.2 

84.7 

79.9 

136.7 

1600.0 

80.5 

eo.5 

80.6 

81.0 

81.5 

82.2 

83.1 

84.3 

83.6 

87.1 

66.3 

67.6 

86.3 

65.4 

82.6 

77.6 

135.6 

2000.0 

79.8 

79.8 

79.9 

80.3 

80.8 

81.5 

82.5 

03.6 

84.9 

66.4 

67.5 

66.7 

65.0 

63.6 

81.0 

75.9 

135.0 

2500.9 

79.0 

79.0 

79.1 

79.4 

79.9 

80.7 

81.6 

82.6 

84.1 

65.6 

86.7 

65.6 

83.6 

62.2 

79.2 

74.0 

134.1 

3150.0 

78.0 

78.0 

78.1 

78.4 

78.9 

79.7 

80.6 

61.6 

63.1 

64.7 

65.6 

64.4 

62.2 

60.5 

77.4 

72.0 

133.1 

4000.0 

76.9 

76.8 

76.9 

77.3 

77.0 

78.5 

79.5 

80.7 

82.0 

63.5 

84.5 

63.2 

60.7 

76.7 

75.5 

69.9 

132.1 

5000.0 

75.9 

75.8 

75.9 

76.2 

76.7 

77.5 

78.4 

79.6 

80.9 

62.3 

83.4 

62.0 

79.4 

77.1 

73.7 

66.0 

131.1 

6300.0 

74.8 

74.7 

74.8 

75.1 

75.6 

76.4 

77.3 

78.5 

79.6 

61.4 

62.3 

60.7 

76.0 

75.4 

71.6 

66.0 

130.1 

6000.0 

73.5 

73.4 

73.5 

73.8 

74.4 

75.1 

76.1 

77.3 

76.6 

60.2 

81.1 

79.5 

76.5 

73,7 

69.9 

63.9 

129.3 

10000.0 

72.4 

72.3 

72.4 

72.7 

73.2 

74.0 

74.9 

76.1 

77.5 

79.0 

79.9 

76.3 

75.2 

72,1 

66.1 

62.0 

126.6 

12500.0 

71.3 

71.2 

71.3 

71.6 

72.1 

72.9 

73.8 

73,0 

76.4 

77.9 

76.6 

77.1 

73.6 

70.5 

66.4 

60.1 

126.3 

16000 . o 

70.0 

69.9 

70.0 

70.3 

70.9 

71.6 

72.6 

73.7 

75.1 

76.7 

77.5 

75.7 

72.3 

66.7 

64.4 

56.0 

128.4 

20000.0 

68.9 

68.8 

68.9 

69.2 

69.7 

70.4 

71.4 

72.6 

73.9 

70.5 

76.4 

74.4 

70.9 

67.0 

62.6 

56.7 

126.5 


Of POOR QUALITY 



207 


♦♦♦♦ ♦♦♦♦♦♦ 
OA( 20-20K I 


LINEAR 

93.3 

93.4 

93.6 

94.0 

94.3 

»*.2 

96.1 

97.1 

96.4 

99.6 

101.4 

103.2 

103.6 

107.7 

107.3 

103.4 

132.6 

A-5CALE 

91.4 

91.4 

91 5 

91.9 

92.4 

93.1 

94.0 

93. 1 

96.4 

97.9 

99.3 

99.7 

99.7 

100.1 

96.6 

94.6 

147.6 

********** 

OA(SO-IOK) 

LINEAR 

93.3 

93.3 

93. S 

93.9 

94.4 

93.1 

96.0 

97.0 

96.3 

99.7 

101.3 

103.1 

103.6 

107.3 

107.3 

109.3 

132.4 

A-SCALE 

91.4 

91.3 

91.5 

91.6 

92.4 

93.1 

94.0 

95.1 

96.4 

97.9 

99.3 

99.7 

99.7 

100.1 

96.6 

94.6 

147.7 

♦♦♦♦♦♦♦♦♦♦ 
PERCEIVED 
NOISE LEVL 
PNL 

104.2 

104.2 

104.4 

104.7 

105.2 

106.0 

106.9 

106.0 

109.3 

110.6 

112.1 

112.2 

112.4 

113.1 

112.0 

106.8 


PNLTC 

104.2 

104.2 

104.4 

104.7 

103.3 

106.0 

106.9 

106.0 

109.3 

110.6 

112.1 

112.3 

112.3 

113.1 

112.0 

106.3 


••STATIC LEVELS 

AT AMBIENT CORRECTED TO 

PAA STD DAT 

CONDITIONS 1 

77 DEfl P, 70 PCT RK> POP 

! PLYOVER PREDICTIONS ONLY 



ORIGINAL PAGE IS 
OF POOR QUALITY 
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NASA LCWIS RESEARCH CENTER PAM EE 

NASA GASP NOISE NODULE OUTPUT 

• ••••*«••«••»>••*•••«»»• i 

LEAA36/TEE73 1 . NOISE PREDICTION AT EAR 36 SIDELINE COfCITION 

NOISE SOURCE: A TUB •« DISTANCE = 100.0 •• ONE -THIRD OCTAVE BA >» AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SLOttART 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

OEGREES 
40. 50. 

some 

60. 

PPESSURE LEVEL. 08 
70 . 60 . 90 . 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

SOUND 

. 

LEVEL. OB 


20.0 

45.2 

46.0 

48.7 

47.2 

47.6 

48.2 

46.6 

49.0 

49.4 

51.4 

55.4 

54.3 

50.5 

45.7 

41.6 

39.2 

101.1 


25.0 

46.1 

46.9 

47.6 

46.2 

48.7 

49.2 

49.6 

50.0 

50.4 

54.4 

56.3 

55.3 

51.5 

46.7 

42.4 

40.2 

107.1 


31.5 

47.1 

47.9 

46.6 

49.2 

49.7 

50.2 

50.6 

51.0 

51.4 

55.4 

57,4 

56.3 

52.5 

47.7 

43.4 

' ' .2 

103.1 


40.0 

48.1 

46.9 

49.6 

50.2 

50.7 

51.2 

51.6 

52.0 

52.5 

56 .4 

56.4 

57.3 

53.5 

46.7 

44.4 

s .2 

104.1 


50.0 

49.1 

49.9 

50.6 

51.2 

51.7 

52.2 

52.6 

53.0 

53.4 

57.4 

59.4 

56.3 

54.5 

49.7 

45.4 

43.2 

10S.1 


63. 0 

50.1 

50.9 

51.6 

52.2 

52.7 

53.2 

53.6 

54.0 

54.4 

56.4 

60.4 

59,3 

55.6 

50.7 

46.5 

44.3 



60.0 

51.1 

51.9 

52.6 

53.2 

53.7 

54.2 

54.6 

55.1 

55.5 

59.4 

61.4 

60.4 

56.6 

51.7 

4-».5 

45.3 

107.1 


100.0 

52.1 

53.0 

53.6 

54.2 

54,6 

55.2 

55.6 

56.0 

56.5 

60.4 

62.4 

61.3 

57.5 

.52.7 

46.4 

46.2 

200 . 1 


125.0 

53.1 

54.0 

54 6 

55.2 

55.7 

56.2 

56.6 

57.0 

57.4 

61.4 

63.4 

62.3 

56.6 

53.6 

49.5 

47.3 

109.1 


160.0 

54.1 

54.9 

55.6 

56.2 

56.7 

57,2 

57.7 

56.1 

56.5 

62.5 

64.4 

63.4 

59.6 

54.7 

50.5 

46.3 

110.2 

$3 

200.0 

55.2 

56.0 

56.7 

57.3 

57.6 

56.3 

56.7 

59.1 

59.5 

63.4 

65.4 

64.4 

60.6 

65.7 

51.5 

44.3 


250.0 

56.2 

57.0 

57,7 

56.2 

56.6 

59.? 

59.6 

60.0 

60.5 

64.4 

66.4 

65.4 

61.6 

56.6 

52.5 

50.3 

112.2 

— 9 

315.0 

57.1 

57.9 

56.6 

59.2 

59.7 

60.2 

60.6 

61.1 

61.5 

65.5 

67.4 

66.4 

62.6 

57.6 

53.5 

51.3 

113.2 

o V 

400.0 

56.2 

59.0 

59.7 

60.3 

60.6 

61.3 

61.7 

62.1 

62.6 

66.5 

69.5 

67.4 

63.6 

54.6 

54.5 

52.4 

114.3 

X e 

500.0 

55.2 

60.0 

60.7 

61.3 

61.6 

62.3 

62.7 

63.1 

63.5 

67.5 

69.5 

66.4 

64.6 

59.6 

55.6 

53.4 

113.3 


630.0 

60.2 

61.0 

61.7 

62.3 

62.6 

63.3 

63.7 

64.1 

64.6 

66.5 

70.5 

69.5 

65.6 

61.0 

56.7 

54.5 

116.4 


eoo.o 

61.2 

62.0 

62.7 

63.3 

63.6 

64.3 

64.6 

65.3 

65.7 

69.6 

71.5 

70.4 

66.4 

61.5 

57.2 

53.0 

117.3 


1000.0 

62.3 

63.7. 

63.6 

64.4 

64.6 

65.2 

65.4 

65.6 

66.2 

70.1 

72.0 

71.0 

67.2 

62.4 

56.1 

53.4 

116.0 

> § 

1254.0 

62.6 

63.6 

64.3 

64 9 

65.4 

65.8 

66.3 

66.7 

67.1 

71.1 

73.1 

72.0 

66.3 

63.5 

59.2 

67.6 

114.0 

gw 

1600.0 

63.7 

64.5 

65.2 

65.6 

66.4 

66.6 

67.3 

67.7 

66.2 

72.2 

74.1 

73.1 

69.3 

64.5 

60.2 

56.6 

120.1 

3a 

2000.0 

64.6 

65.6 

66.3 

68 , 9 

67.4 

67.9 

66.3 

66.7 

69.2 

73.1 

75.1 

74.1 

75.3 

65.5 

61.2 

54.1 

121.2 

2500.0 

65.7 

66.5 

67.2 

67,9 

66.4 

66.9 

69.3 

69.7 

70.2 

74.2 

76.3 

75.4 

71.6 

36. 9 

62.7 

60.6 

122.6 


3150.0 

66.7 

67.5 

68.2 

66.9 

69.5 

70.1 

70.6 

71.2 

71.6 

75.9 

76.1 

77.2 

73.7 

69.0 

64.9 

62.6 

174.3 


4000.0 

66.1 

46.9 

69.7 

70,5 

71.2 

71.6 

72 . 5 

73 2 

73.9 

76.2 

60.4 

79.6 

76.1 

71.5 

67.4 

65.3 

126.7 


5000.0 

70.2 

71.1 

71.9 

72.7 

73.5 

74.2 

75.1 

75.6 

76.5 

60.7 

62.9 

62.0 

76.3 

73.6 

69.4 

67.3 

129.2 


6300.0 

72.6 

73.5 

74.3 

75.1 

75.8 

76.5 

77.1 

77.7 

76.3 

62.5 

64.7 

63.6 

60.2 

75.5 

71.4 

64.2 

131.3 


6000.0 

74.4 

75.3 

76.1 

78.6 

77.5 

76.2 

76.9 

79,5 

60.1 

64.2 

66.4 

65.4 

61.6 

76.9 

72.7 

70.6 

133.4 


10000.0 

76.1 

76.9 

77.7 

76.4 

79.1 

79.7 

80.2 

60.7 

81.3 

(35.5 

67.6 

66.7 

63.1 

76.4 

74.2 

72.1 

135.2 


12560.0 

76.9 

77.8 

76.6 

79.3 

60.0 

80.7 

61.3 

61.9 

62.6 

66.6 

69.1 

88.3 

64.6 

60.2 

76.1 

74.0 

137.5 


16000.0 

77.6 

76.5 

79.3 

80.1 

80.9 

61.6 

62.5 

63.2 

63.9 

66.1 

90.4 

69.1 

65.6 

61.1 

76.4 

74.7 

140.1 


20000.0 

78.9 

79.8 

60.7 

61.5 

62.3 

63.1 

63. S 

64.2 

64.9 

69.1 

91.5 

90.5 

66.7 

61.9 

77.7 

75.5 

142.4 
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********** 

OA120-2OK » 


LIHEAP 

84,9 

83.6 

88.9 

67,4 

86.1 

88.8 

84.4 

90.1 

90.7 

94.* 

97.1 

96.3 

92.6 

67,8 

83.7 

81.5 

146.3 

A-5CALE 
********** 
OAISO-JOK > 

81.7 

62.5 

83.3 

84.1 

84.7 

85.4 

86.0 

86.6 

87.3 

91.4 

93.6 

92.7 

89.1 

84.3 

80.2 

76.1 

141.4 

UHEAP 

81.0 

81,9 

82.7 

83.4 

84.1 

84.7 

85.3 

85.9 

86.5 

40.6 

92.7 

91.8 

88.1 

63,4 

79.3 

77.1 

139.6 

A-3CAIE 

PfPCfmO 
NOISE UVl 

80.3 

81. 1 

61.9 

82.6 

63.3 

63,9 

84.5 

85.1. 

85.7 

59.9 

92.0 

91.1 

87.4 

62.7 

78,6 

76,4 

136.8 

PHI 

92.9 

93.7 

94, S 

95.2 

93.9 

96.5 

97.1 

97.7 

98.3 

102.4 

104.6 

103.6 

99.9 

95.2 

91.0 

86.9 


PHITC 

42.9 

93. 0 

94.8 

95.3 

99.0 

96.6 

97,1 

97.7 

98.3 

102.4 

104.6 

103.7 

100.0 

95. S 

91.1 

66,9 



••••■STATIC UVELS AT A«B1€WT COePCCTCO TO *UA 9T0 OAT COMBITlOWS (77 DEO f, 70 PCT PH» 70S 7UOVEP PREDICTIONS ONLY 



3a 
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NASA LEWIS RESEARCH CENTER PAGE 23 

NASA GASP NOISE MODULE OUTPUT 

*«M <•»*««« ««**»»**»* *«***>) *»««*»*•»«« ))»«»«« IMMMMMM * ***«*»«* #****»« It »« »M *«tf *««N*»«N*«W«ft**««»NN*K»tt****«**IHHt*W***IHHf*«<t»***«**«N. ’ **# 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 SIDELINE CONDITION 

MMMMMMMMMMMMMMMM MMMMMMMMMM MM MM M MM MMMKMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMtlMftMMMMMMMMMMMMMftMMMMIrMMMMMKMMMMMMMMMMMMMMMMilKftMIHtMMKNMMMMtt**** 

NOISE SOURCE 1 TOTL «* DISTANCE = 100.0 «« ONE-THIRO OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL 3UMHART 

MMMMMMMMMMMMM«*MMM<tM»«MMMMNMMMMMM«MMM*»«M«M*MMMMMMN«MMM««»«M«M««««M«««««*«*«M««««««««*N«*««*M«M«,«M*M«„««««»#N»N»**NM»*»M»»»NM»****«* 

1/3 OCTAVE SOUND PRESSURE LEVEL, OB SOUND 

BAND CENTER MIKE LOCATIONS IN DEGREES POWER 

FREQUENCY 10. 20. 30. AO. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160. LEVEL, DB 

«*•«•»»*« MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMNMMMMMMMM* MMMM««»«MM*fcM*MM*««»««**M«»«««NW**«««MM»«>««*«M«N 


20.0 

62.1 

62.4 

62.8 

63.3 

63.8 

64.4 

65.1 

66.0 

67.1 

68.4 

69.8 

72.1 

75.8 

78.9 

81.4 

64.2 

125.2 

25.0 

6A.3 

64.6 

65.9 

65.5 

66.0 

66.6 

67.4 

68.3 

69.3 

70.6 

72.1 

74.5 

78.8 

82.3 

84.7 

86.6 

128.1 

31.5 

66.7 

67.0 

67.4 

67.9 

68.4 

69.1 

69.8 

70.7 

71.7 

73.0 

74.5 

77.0 

81.8 

85.8 

87.9 

89.2 

131.0 

AO. 0 

69.0 

69.3 

69.7 

70.2 

70.7 

71.4 

72.1 

73.0 

74.1 

75.4 

76.9 

79.5 

84.7 

89.3 

90.8 

91.6 

133.8 

50.0 

71.1 

71.5 

71.9 

72.4 

72.9 

73.6 

74.4 

75.3 

76.4 

77.7 

79.1 

81.8 

87.7 

92.1 

92.9 

93.3 

136.0 

63.0 

73. A 

73.8 

74.2 

74.7 

75.3 

76.0 

76.7 

77.6 

78.8 

80.0 

81.5 

84.4 

90.5 

94.3 

94.5 

94.7 

138.0 

80.0 

75.6 

76.0 

76.4 

76.9 

77.5 

78.2 

79.0 

79.9 

81.1 

82.4 

83.6 

86.7 

92.5 

95.9 

96.2 

95.9 

139.7 

100.0 

77.3 

77.6 

7rt.O 

78.6 

79.2 

79.9 

80.8 

81.7 

82.9 

84.3 

65.7 

88.6 

93.8 

97.1 

97.6 

96.8 

140.9 

125.0 

78.7 

79.0 

79.4 

60.0 

80.7 

81.4 

62.2 

83.2 

64.4 

85.8 

67.3 

90.3 

95.2 

96.0 

98.7 

97.2 

142.0 

160.0 

79, 9 

80.3 

80.7 

81.3 

82.1 

82.8 

83.7 

64.7 

86.0 

87.3 

88.9 

92.0 

96.3 

98.6 

99.3 

96.8 

142.8 

200.0 

81.0 

81.4 

81.9 

82.6 

83.5 

84.2 

85.1 

86.1 

87.4 

88.7 

90.3 

93.2 

96.7 

98.9 

99.0 

95.9 

143.0 

250.0 

82.1 

82.5 

03.1 

83.8 

84.7 

65.5 

86.2 

87.1 

88.3 

69.6 

91.2 

94.0 

96.6 

96.3 

97.8 

94.4 

142.8 

315.0 

82.9 

83.4 

84.0 

84.7 

65.6 

86.3 

87.1 

87.9 

89.1 

90.3 

91.8 

94.3 

96.2 

97.3 

96.1 

92.6 

142.4 

AOO.O 

83.5 

84.1 

84.7 

85.4 

86.3 

86.8 

87.4 

86.1 

89.2 

90.3 

91.6 

93.9 

95.1 

95.8 

94.3 

90.7 

141.7 

500.0 

83.9 

84.4 

85.0 

65.8 

86.4 

86.9 

87.4 

87.9 

88.9 

90.1 

91.5 

93.1 

93.6 

94.2 

92.5 

86.9 

140.9 

630.0 

8A.1 

84.7 

85.5 

66.3 

86.8 

87.2 

87.9 

88.0 

86.7 

89.9 

91,2 

92.3 

92.4 

92.5 

90.7 

86.8 

140.2 

800.0 

85.4 

66.3 

87.2 

88.1 

88.2 

88.2 

88.0 

87.7 

86.3 

89.5 

90.7 

91.4 

90.9 

90.8 

88.7 

84.8 

139.7 

1000.0 

85.6 

66.5 

87.4 

88.3 

88.3 

88.4 

88.6 

68.0 

88.2 

69.2 

90.4 

90.5 

89.7 

89.3 

87.1 

83.2 

139.4 

1250.0 

87.0 

88.1 

89.3 

90.5 

90.6 

90.7 

91.5 

89.8 

08.8 

69.4 

90.1 

89.7 

88.4 

87.7 

65.4 

81.2 

140.2 

1600,0 

90.3 

91.6 

92.7 

93.8 

93.3 

92.6 

91.1 

88.9 

87.9 

66.5 

69.3 

88.7 

87.3 

86.2 

83.6 

79.9 

141.0 

2000.0 

89.6 

90.7 

91.7 

42.6 

92.1 

91.7 

91.6 

09.5 

68.3 

68. 7 

89.2 

68.4 

87.1 

85.7 

83.3 

80.1 

140.6 

2500.0 

90.6 

91.9 

93.1 

94.3 

94.0 

93.7 

94.3 

91.7 

89.6 

89.3 

89.2 

68.1 

86.2 

84.5 

81.7 

76.1 

142.2 

3150.0 

93.3 

94.5 

95.6 

96.5 

95.7 

94.7 

92.7 

89.6 

87.6 

87.7 

86.2 

87 3 

85.3 

63.3 

80.2 

76.4 

142.6 

AOOO.O 

91.4 

92.4 

93.0 

93.5 

92.3 

91.1 

89.3 

86.9 

86.2 

87.6 

89.0 

89.2 

91.5 

89.5 

85.9 

82.1 

141.3 

5000.0 

89.0 

90.1 

90.9 

91.8 

91.2 

90.7 

92.4 

91.9 

92.7 

93.7 

93.4 

92.1 

86.2 

85.1 

80.7 

76.4 

142.6 

6300.0 

96.2 

97.4 

97.2 

96.8 

95.0 

92.5 

87.8 

86.0 

85.6 

87.4 

88.7 

68.2 

87.0 

64.3 

80.3 

76.4 

143.1 

8000.0 

90.4 

90.9 

90.3 

89.6 

87.5 

85.7 

65.0 

84.9 

86.2 

86.7 

90.3 

90.2 

90.3 

87.8 

83.9 

80.1 

140.2 

10000.0 

89.1 

90.0 

90.0 

90.1 

88.7 

67.5 

88.8 

66.9 

90.0 

91.6 

92.1 

91.3 

68.5 

85.3 

80.9 

77.1 

142.0 

12500.0 

92.9 

94.0 

93.8 

93.3 

91.5 

89.2 

85.7 

85.5 

86.3 

89.1 

90.9 

90. B 

89.2 

66.1 

82.0 

78.6 

143.1 

16000.0 

88.7 

89.4 

89.0 

88.6 

86.8 

85.6 

86.3 

86.7 

87.8 

90.5 

92.0 

91.3 

86.6 

65.0 

80.7 

77.5 

143.3 

20000.0 

88.9 

90.0 

89.9 

89.9 

88.8 

87.9 

85.9 

86.2 

86.9 

90.2 

92.2 

91.3 

88.2 

84.2 

79.9 

77.0 

144.8 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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********** 
0A( 20-20K ) 


LINEAR 

102.9 

109.0 

109.9 

109.8 

109.0 

103.3 

102.8 

101.8 

102.0 

103.3 

109.9 

105.2 

106.6 

108.1 

107.6 

105.9 

156.1 

A-SCALE 

102.9 

103.6 

109.2 

109.7 

103.9 

103.1 

102.6 

100.9 

100.6 

101.5 

102.3 

102.3 

101.9 

101.9 

99.6 

96.1 

153.5 

++++++++++ 
OA< 50-10K ) 
LINEAR 

102.1 

103.2 

103.7 

109.2 

103.5 

102.9 

102.5 

101.5 

101.6 

102.7 

103.6 

109.7 

106.9 

107.9 

107.6 

105.6 

155.2 

A-SCALE 

102.2 

103.3 

103.9 

109.6 

103.0 

103.0 

102.5 

100.8 

100.9 

101.3 

102.0 

102.0 

101.7 

101.3 

99.5 

96.0 

153.2 

♦ ♦♦■»♦♦ + ♦♦♦ 
PERCEIVED 
NOISE LEVL 
PNL 

116.0 

117.1 

117.5 

118.3 

117.6 

116.9 

116.2 

119.6 

119.9 

115.9 

116.9 

116.3 

116.7 

116.0 

115.7 

110. fr 


PNLTC 

117.1 

118.2 

118.6 

119.5 

119.1 

118.3 

117.5 

116.9 

117.1 

117.9 

117.9 

117.1 

118.3 

117.7 

115.5 

112.9 



CONVERGENCE MONITOR SUBROUTINE SOLDI 


N Y1 


Y2 


XI 


X2 


2 

3 

9 

5 

6 

7 

8 
9 

10 

11 

12 

13 


0.87919990*02 

0.88056990*02 

0.87625150+02 

0.88056990+02 

0.87965220*02 

0.8605699D+02 

0.88093360*02 

0.88056990+02 

0.88079230+02 

0.88059510+02 

0.88079230+02 

0.88038220+02 


0.86939920+02 

0.87919990*02 

0.88056990+02 

0.88037190+02 

0.88056990+02 

0.88029190+02 

0.88056990+02 

0.88099710+02 

0.88056990+02 

0.88079230+02 

0.88095870+02 

0.68079230+02 


0.10890290+05 
0.8999917D+09 
0.69908790+09 
0.89999170*09 
0.78732050+09 
0.89999170+09 
0.82293290+09 
0.89999170+09 
0.83653990+09 
0.83133920+09 
0.83633990+09 
0. 83955030+09 


0.19839710+05 

0.10890290+05 

0.8999917D+09 

0.93817980+09 

0.89999170+09 

0.68055760+09 

0.89999170+09 

0.85859930+09 

0.89999170+09 

0.83653990+09 

0.83979600+09 

0.83653990+09 



3 

o 

» 




<o 2 
c £ 

> Q 

r nt 


2 a 


LEFTHANO ABSCISSA OF INTERVAL OF UNCERTAINTY 0.95000000+09 

RIGHTHAND ABSCISSA OF INTERVAL OF UNCERTAINTY 0.21230000+03 

FRACTIONAL REDUCTION OF INTERVAL OF UNCERTAINTY 0.59772860-02 

EXTREME ORDINATE DISCOVERED DURING SEARCH 0.66079230+02 

ABSCISSA OF EXTREME OROINATE 0.83653990+09 

NEW LEFTHANO ABSCISSA OF INTERVAL OF UNCERTAINTY 0.83133920+09 

NEW RIGHTHAND ABSCISSA OF INTERVAL OF UNCERTAINTY .... 0.63979600+09 

NUMBER OF FUNCTION EVALUATIONS EXPENDED IN SEARCH 13 
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NASA LEMIS RESEARCH CENTER PA6E 24 

NASA GASP NOISE MODULE OUTPUT 

*«•*«*»«*«*»« «««»«** **»«««***«»**•*«* *»«»•»«»* 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 SIDELINE CONDITION 

»*»«*„» »«*»*»**„*•* »*•*«»*<,»*» KM KM* *»*« «X»»«. »>»><■«»«* *»*»»#»* (Mt » * • »«<*•« *•» K «»« K*Ht M *»«» »«*«««*« M *•«•* K« «„ I* ««»««•«*««*»*« • 


OETAILEO FLYOVER NOISE LEVELS, BY COMPONENT, AT EACH 1/2 SECOND INTERVAL ALONG THE PROFILE 

*»«#«»»« **«***«„« **«*««* <•*«•«««*«* KM* *«•«««*• 


TIME 

RANGE 

ALTITUDE 

ENGINE - 

SLANT OBSERVER 

ELEV 

ANGLE 

PNL 

PNLTC 

S.iRALL 

A-WEIGHTED 

SEC 

FEET 

FEET 

DIST.FT ANGLE, DEG 

DEG COMPONENT 

DB 

DP 

DB 

DB( A 1 


0.0 4500.0 0.0 4153.5 27.8 -0.1 

FANI 

50.1 

50.9 

40.2 

40.7 


FAND 

24.2 

24.2 

13.0 

14.0 


COMB 

44.0 

44.1 

40.2 

35.0 


JET 

49.0 

49.2 

45.2 

39.9 


ATUR 

30.4 

30.6 

23.1 

20.5 


TOTL 

54.6 

55.3 

47.4 

43.9 


<«*«««#«« 

#*«**««** 


#*#«»»*»#* 


0.5 4638.4 26.8 4025.1 28.6 0.3 

FANI 

51.1 

51.9 

40.6 

41.2 


FAND 

24.2 

24.2 

13.0 

14.0 


COMB 

46.8 

47.0 

43.5 

3' 3 


JET 

51.8 

52.0 

48.3 

4L.0 


ATUR 

31.9 

32.0 

25.6 

21.8 


TOTL 

56.1 

56.8 

50.1 

45.4 


1.0 4776.7 53.6 3897.6 29.4 0.7 

FANI 

52.4 

53.2 

42.0 

42.2 


FAND 

24.2 

24.2 

13.0 

14.0 


COMB 

49.3 

49.4 

46.1 

40.2 


JET 

54.1 

54.3 

50.8 

44.2 


ATUR 

33.7 

33.8 

27.9 

23.6 


TOTL 

58.2 

59.0 

52.5 

47.3 


1 5 4915.1 80.5 3771.0 30.3 1.2 

FANI 

53.7 

54.5 

43.0 

43.1 


FAND 

24.2 

24.2 

13.0 

14.0 


COMB 

50.6 

50.9 

47.8 

41.6 


JET 

55. 6 

55.8 

52.3 

45.6 


ATUR 

35.1 

35.2 

29.4 

24.8 


TOTL 

59.6 

60.5 

54.0 

46.6 


2.0 5053.5 107.3 3645.5 31.3 1.6 

FANI 

54.9 

55.0 

43.6 

43.9 


FAND 

24.2 

24.2 

13.0 

14.0 


COMB 

51.9 

52.0 

48.9 

42.9 


JET 

56.7 

57.1 

53.4 

46.6 


ATUR 

36.3 

36.6 

30.5 

25.8 


TOTL 

60.8 

61.5 

55.1 

49.5 

2.5 5191.9 134.1 3521.1 32.3 2.1 

FANI 

56.3 

57.3 

44.7 

44.8 


FAND 

24.2 

24.2 

13.0 

14.0 


COMB 

52.8 

52.9 

49.9 

43.8 


JET 

57.7 

58.2 

54.3 

47.4 


ATUR 

37.4 

37.8 

31.4 

26.6 


TOTL 

61.6 

62.6 

56.0 

50.4 
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3.0 


5330. 2 


160.9 


3398.1 


33.5 


2.6 


FAHI 

57.9 

58.5 

95.8 

96.0 

FAW 

29.6 

29.9 

13,2 

19.1 

com 

53.9 

59.0 

51,0 

94.9 

JET 

58.8 

59.9 

55.3 

48.4 

ATUR 

38.8 

39.3 

32.5 

27.9 

TOTl 

63.0 

63.8 

57.0 

51.5 


******* «•••«« 


"O o 

o 2 

O 3» 

» r 

O TJ 

c 5 

£ £> 

r~ m 

3a 


»»**»IHHW***«»*»*»»«W*««***«*»«**»«»*»***»***»« IHHHHH M****»**«*««******»*****»*******»«**»#***»*****«**tHHt«»**»**««*»**«»IH H H MHMHHMHI 
25.0 11918.7 1391.1 3663.5 159.9 21.9 


25.5 115«:-'.i 


1367.9 3789,2 


155.9 


21.1 


FANI 

31.0 

31.7 

21.3 

21.1 

FANS 

46.7 

49.2 

33.8 

39.6 

COM3 

65.3 

65.5 

61.9 

55.6 

JET 

76.6 

77.2 

73.3 

64.9 

ATUR 

40.4 

41.1 

32.6 

30.2 

TOTL 

77.2 

78.9 

73.6 

65.4 

*#*«### 

»#*»##**####«*#***#»# *»####*##*«#! («#«« 

FAHI 

30.4 

31.0 

20.7 

20.4 

PAMO 

45.3 

47.8 

32.6 

33.4 

cot© 

64.8 

65.0 

61.5 

55.3 

JET 

75.6 

76.2 

72.7 

64.1 

ATUR 

39.5 

*♦0. 1 

31.9 

29.4 

TOTL 

76.5 

78.1 

73.0 

64.6 
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NASA LEWIS RESEARCH CENTER PAGE ?5 

NASA GASP NOISE MODULE OUTPUT 

4444444444444444444444444444444444444444444444444M44444444444<<44444444444444444444444444444444444444444444444444<4444444444444444444 

LEAR 36/TFE731 NOISE PREDICTION AT FAR 26 SIDELINE CONDITION 

444444444444444444444444444 44444444 it 4444444444444 44444444444 44444444444444444444444444444444444444444444444 444444444 4444444444444444 

AIRCRAFT NOISE LEVEL PREDICTIONS AT MINIMUM SLANT DISTANCE 

44444444 444444 44 4444444444444444444444444 4444 4 M 44 44444444444444444444444444444444444444444444444444444444444444444444444444444444444 






ENGINE - 

ELEV 






TIME 

RANGE 

ALTITUDE 

SLANT 

OBSERVER 

ANGLE 


PNL 

PNLTC 

OVERALL 

A-WEIGHTED 

SEC 

FEET 

FEET 

CIST, FT 

ANGLE. DEG 

DEG 

COMPONENT 

DB 

DB 

DB 

DBI A ) 

13.5 

8236.1 

726.2 

1686.9 

93.5 

25.3 

FANI 

60.0 

61.1 

50.6 

50.2 







FAND 

72.8 

76.6 

58.5 

59.2 







COMB 

75.8 

76.1 

71.7 

66.6 







JET 

82.5 

82.8 

75.6 

72.2 







ATUR 

66.5 

66.6 

56.8 

56.0 







TOTL 

86.7 

87.6 

77.0 

73.5 


4444444444444444444444444444444' 


ORIGINAL PAGE IS 
OF POOR QUALfTY 
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NASA LEWIS RESEARCH CENTER PAGE 26 

NASA GASP NOISE MODULE OUTPUT 

LEAR36/TFE731 NOISE PREDICTION AT FAR 36 SIDELINE CONDITION 

**«««»«»«**»»»»**«*«»»»»i«»»****#»*»i«»HH*iH«»««*»»H<»iHn****ii**»*t********»*»**»********************************************************* 

SUilMARY OUTPUT OF PREDICTED NOISE LEVELS 

*« *«»##»*»***«»««!**«*«***.■ ****»» »**#*#)*«**« »**«**#»«•** »#»#*##*•'«##»*****»»* ****************************************** *#*«**» #**«*»*«* 
MAX TIME AT ANGLE, DEG TIME AT ANGLE, DEG MAX TIME AT MAX TIME AT 


COMPONENT 

EPNL 

OB 

PNLTC 

DB 

MAX 

PNlTC 

MAX 

PNLTC 

DUR 

CORR 

DUR 

TIME 

MAX 

PNL 

MAX 

PNL 

MAX 

PNL 

OVERALL 

DB 

MAX 

OVERALL 

A-WEIGHTED 

DB 

MAX 

A-WEIGHTED 

FANI 

66.7 

69.0 

9.0 

56.7 

-2.3 

11.0 

68.3 

9.0 

56.7 

59.7 

6.0 

60.1 

5.5 

FANO 

73.3 

77.2 

16.0 

98.2 

-3.9 

9.5 

73.6 

16.5 

102.9 

59.8 

12.5 

60.5 

12.5 

COMB 

75.5 

76.8 

16.5 

102.9 

-1.3 

15.5 

76.5 

14.5 

102.9 

72.6 

16.5 

66.9 

14.0 

JET 

f-5.5 

86.6 

18.0 

130.0 

-0.9 

15.5 

86.1 

16.0 

130.0 

61.0 

27.5 

75.0 

16.0 

ATUR 

66.6 

70.7 

15.0 

107.6 

-6.3 

8.0 

70.6 

15.0 

107.4 

58.9 

13.5 

58.2 

13.5 

TOTL 

86.1 

88.5 

15.0 

107.6 

-0.5 

16.0 

87.1 

16.5 

119.8 

81.3 

27.5 

75.6 

16.0 


FAR 36 STAGE 3 NOISE LIMIT FOR INPUT AIRCRAFT 13 96.0 EPN(DB) 


*«**««««**«M»*»*»**»««***«***»»***««MIIH»tHt*^**»J«***»****»************»*»***»***»*********»********** ******** ********************** 

*««M*FLYOVER AIRCRAFT NOISE PREDICTION CASE COMPLETED****** 

<**»*#*«#»«*)«**»**« ********************************************** **************************** 
*»»««PSEUDOTONES BELOW 1000 HZ WERE ELIMINATED PER FAA FAR 36, B36.5.M , <IPSEUD=i>. 

***««FLYOVER NOISE LEVELS INCLUDE A DOPPLER SHIFT. 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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NASA LEWIS RESEARCH CENTER PAGE 27 

NASA GASP NOISE MODULE OUTPUT 

KXXXKKKKKKKKXKKKKXKKKKXKKKKKXKXKKXKKKXXKXKXXKKKKXKKXKKKHKXKXXKXXXKXXKXKXKXKXKKXKXKKKXKKXXKKXXXKKXXXXXXXKXXXXKXXXXXXXXXXXKXXXX******* 

LEAR36/TFE731 NOISE PREDICTION AT FAR36 SIDELINE CONDITION 

XKXXXXKXKXXXKXKXXXXXXXXKXXXXXXXKXXX*KKXXXKXXK*XXX***#KK***X*X*X*K***XX********X*X*X***X***XXK*KX***X**X***»XX******XXXX**«**X*X» XXXX 

♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB END+++++ 

♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB END++X++ 

INPUT DATA - USER INPUT AND DEFAULT VALUES USED 

kxxXkkxkkkkxkkkkkkkkxkxxxx xxxkxxxkxxkkkkxxkxxxxxkkxxxxxxkxxxxxkxxxxxxxxxxxxxkxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxKxxxxx*** :k**xxxxkxxxkxx* 
CONTROL VARIABLES * 

XXKXXXXXXXXXXXXKXKXX 

IFAA= 3 SIDELINE, IPOUT= 3 FULL , ISTAG= 3 ICAB= 0 ISI= 0 CENGL WITS) 

xxxxxxxxxxxxxxxxxxxxxxxx 
ENVIRONMENTAL VARIABLES* 
xxxxxxxxxxxxxxxxxxxxxxxx 

TAMB=536.7 PAMB= 2116.2 RH= 70. 0IST= 100.0 NLOC= 16 

ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 


XKXXXXXXXKXXXKKXXXXKXXK* 

ENGINE/AIRCRAFT SYSTEM * 
xxxxxxxxxxxxxxxxxxxxxxxx 

♦♦♦♦♦ENGINE VARIABLES++X+* 

ENGINE TYPEINTYE )= 1 ( FAN ) ENGINE COMPONENT ARPAYCICOMP) = 1 4 5 6 0 0 

FAN COMB JET ATUR NONE NONE 

♦♦♦♦♦AIRFRAME VARIABLES+*++x 

AMACH=0.2S VFL= 281.9 ENP= 2. ANENGI= 0.0 ANENGE= 0.0 XL= 5.5 

YL= 2.6 TL= 16.7 WGMAX= 17000. LOCENG= 1 IPHASE= 0 IDOP= 1 


XXKXXXXXXXXXXXXX 

FLIGHT PROFILE * 

XXXXXXXXXXKKKKXX 


IDPRO= 0 



VEL= 281.9 

AMACH=0 . 25 

FLTANG=11.0 

ANGAFT: 

TCROLL- 4500. 

APDIST= 

0.0 

XALT=1000. 





XXXXXA STRAIGHT LINE PROFILE MILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES. 


XXKXXXXXXXXXXXXX 

FLIGHT OPTIONS « 

XXXXXXXKXXXXXXX* 


KGOLO= 1 

XLSIDE= 4500.0 

XRSIOE= 21230.0 IQS= 1 

ICUT= 

0 

IPSEUD= 

1 

IDUR= 1 
XFAA- 7516. 

xto:.j 100. 

,21230., 8365., 0., 

IWING= 0 

YFAA= 4., 4., 4., 4., 

ZFAA= 

0., 

0., 1520., 

0., 


XXXXXTHE FLIGHT PROFILE WILL BE TERMINATED WHEN THE OVERALL ENGINE PNLTC IS 10 DB BELOW ITS MAXIMUM VALUE (I0UR=1). 
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PAGE 28 


NASA LENIS RESEARCH CENTER 
NASA CASP NOISE MODULE OUTPUT 

****■■ I.*******************************;**** ****************************************************** ****************** «*•*•«»•** **«*«*«** 

LEAP36/TFE731 NOISE PREDICTION AT FAR36 SIDELINE CONDITION 

V*************************** *************** *******•*•*«*« *»«••*«*** K************** *«*«**»« *«N)l«*M*««*«««*«ft««««ft«****ft«K**«XW***|i««« 

♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB £!«)♦♦♦♦♦ 

♦♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB £>»♦♦♦♦♦ 

******* ******* ************* ****** XX* I 

ENGINE COMPONENT VARIABLES AT INPUT* 

******* »***•»*«****»*»**«*** ******** 

♦♦♦♦♦FAN ♦♦♦♦♦ 


IGV= 0 
RSS-200. 00 
FANHU8= 1.1250 
FA. 02= 0.0 
FANEF2=0.0 

IFO= 0 

WAFAN=108.50 
TIPMD=1 .9800 
TIFM02=0.0 
IBUZ= 0 

NH= fl 

RPM= 11091. 
TIPM=1 . 2870 
TIPM2=0.0 
I TONE = 0 

NSTG= 1 
0ELT= 79.90 
FANEFF=0 . 0 
RSS2=100.00 
AMACH = 0 . 2982 

NBF= 30 
FPR= 0.0 
NBF2= 0 
PRAT= 0.0 
CAEF= 90.0 

NVAN=109 
FANDIA= 2.3190 
NVAN2= 0 
TRAT=0.0 

♦♦♦♦♦COMB+++++ 
WACOMB= 29.50 
AMACH= 0.298 

T3=1268.5 

T9=2I*03 

P3= 28653.0 

CAEC= 20.0 


♦♦♦♦♦JET ♦♦♦♦♦ 
VJ=1973 . 0 
TJ2= 620.0 
PHIJ=E6 . 31 

TJ=1925.0 
0J2= 1.6292 
V0= 281.9 

DJ= 0.9599 
HJ2=0. 33990 
INVOPT= 0 

HJ=0. 97970 
GAMJ2=1 .9010 

GAMJ=1.3330 
EL2= 0.78 

VJ2= 915.0 
ALFAJ= 7.20 

♦♦♦♦♦ATUR+++++ 
RPMT= 19951.0 
PRTS= 0.0 

DT= 1.282 
GAMAT=1 . 33300 

DH= 0.816 
CAET= 90.0 

ACNZ= 0.829 
AMACH=0 . 298 

NBT= 80 

OTOT=0. 95000 



***** A DOPPLER FREQUENCY SHIFT HILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AND ANGLE FROM INLET. 


ORIGINAL PAGE 
Of POOP QUA’- 



APPENDIX A 
Sample Test Case 4 

Level Flyover Condition for a Turboprop- Powered 
Executive Aircraft 


PHECECWG PAGE BLANK NOT FiLMbJD 
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MAS* LEWIS . E5EARCK CEKTEP < b. 

NASA 6ASP NOISl MODULE OUTPUT 

«»»**»»•**« •**•••<**•**••••»*••*•*«••*« *««****•' •**«•••<■ »*•» »»##»»»*«« **•««**•••<( 4, *• **•«••«« »»• .««««) * |> <•> ■"» « »»*<•*, !>■»• 

MITSUBISHI MU2J/TPE$31 NOISE PREDICTION AT FAR 36 1000 FT LEVEL FLYOVER 
««•*»« «••»«« »«••*•«•*•<« »» *»»»*» **»»»***» ►»•»»•' »»•»»» »»»»*»« »*»*»»»»**’**, **■ *»»** • . *»••«' * 

INPUT DATA - USER INPUT A).*) DEFAULT VALLES USED 

#*■»•»#»*«*#**• •••«•*« • *»«»•,! ,*« »» v'» II *«•#»«***»•»•„•«■ •••«.<■•»•»*»«• «•»««»»«* • «*»*»»»«»»»•«#<•#» «#«»»»►»« ,«»«„<, ft I ».«ft* #AF 

CONTROL VARIABLES « 


IFAA* A FLYOVER , IPOUT* 3 FULL , ISTAG* 3 ICAB- 1 JSI* 0 („ '. U...T5 


ENVIRONMENTAL VARIABLES* 


TAMB*518. 7 

PAMB* 2116.2 

PH* 70. 

DIST* 100.0 

NLOC* 16 


ANGLE (ARRAY) = 

10.0 20. C 30.0 

40.0 50.0 60.0 

70.0 80. C 90.0 100.0 

110.0 120.0 130.0 14? 

150.0 160.0 


ENGINE/AIRCRAF) SYSTEM « 


♦,***ENGINE VARIABLES***** 

L 'THE TYPEIMTYE >* 3 (PROP) 


ENGINE COMPONENT ARRAY! I COMP) * 


3 4 0 6 6 0 

CENF CtMB JfY ATUR PROP NONE 


♦ *«**AI’»FRAME VARIABLES***** 
»h»cH=0 34 VEL* 360. 0 

r ZL* 1.0 


ENP* 2. 

WGMAX* 10S00. 


ANENGI* 0.0 
LOCENG* 2 


ANEMGE- 0.0 
I PHASE* 0 


XL* 1.0 
IDOPs i. 


FLIGHT PROFILE * 


(OPPO* 0 V£L= 380.0 

TOPOLLS 0 APOIST = 5671.4 XALTslOOO. 


AMACH*0.34 


FLTAMG* 0.0 


ANGAFT* 0.0 


•••••A STRAIGHT LIN2 PROFILE WILL BE COMPUTED .ROM A COMBINATION OF THE ABOVE VARIABLES. 


1 

-n 

c 

V 

. t 

n 


• * 
01 



FLIGHT OPTIONS « 


KGOLO 

* 0 

XLSIOE* 0.0 

XP3I0E* 0.0 

IDS* 1 


ICUT* 

0 

IPSEUO* 

0 

IOUR* 

.(FAA* 

0 

7516. 

XTOL* 100. 

,21325. ,21325. . 0., 

IUIN5* 0 

YFAA* 4., 4., 

, 4. , 

4. , 

ZFAA* 

0., 

0., 1476., 

0. , 


050* 2400.0 PC* 1880 . 0 VY* 13065.0 
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NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE NODULE OUTPUT 


PAGE 2 


MITSUBISHI MU2J/TPES31 NOISE PREDICTION AT EAR 36 1000 FT LEVEL FLYOVER 


ENGINE COMPONENT VARIABLES AT INPUT* 


♦ ♦♦ ♦♦CEMF*+*»+ 
OTLE* 0.555 
CELTC* 0.6100 

DHLE* 0.206 
NBC* 17 

Tl* 516.7 
CMA3S0* 7.70 

PI* 2116.0 
RPMCO* 61730.0 

RPMC* 61730.0 
CAECN* 60.0 

CMASS* 7.76 
AHACH*0.3603 

MACOMB* 7.78 

AHACH*0 . .560 

T3*1126.7 

T6*2166 .6 

PJ* 17675.0 

CAEC* 20.0 


♦♦♦♦♦JET ♦♦♦♦♦ 
VJ* 671.0 
TJ2* 0.0 

PHI J* 0.0 

TJ*1371.9 
OJ2* 0.0 
VO* 380.0 

OJ* 0 . 8 toO 
H J2=0 . 0 
INVOPT* 0 

HJ*V. 61800 
GAMJ2*1.6010 

GAMJ*1 .3330 
ELF* 0.0 

VJ2* 0.0 
ALFAJ* 0.0 

♦♦♦♦♦ATUP***** 
RPNT* 61730.0 
PRTS* 0.0 

DT* 0.750 
GAMAT*1. 33300 

OH* 0.677 
CAET* 60.0 

ACME* 0.0 
AMACH* 0.360 

NBT* 66 

DTOT*0. 28800 

♦ ♦♦♦♦PROP**^* 
DIAP* 8.17 
VEL* 380.0 

NBP* 6 
AMACH*0 . 360 

SHP* 665.00 
BLTH*0 . 0600 

RPMP* 1561.0 
BLCH*0 .6000 

ALTIT* -1.0 
BLAK* S.0000 

CAeP* 60.0 
BLARE A* 6.0000 


A OOPPIER FREQUENCY SHIFT NILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AMD ANGLE FROM INLET. 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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NASA LEWIS RESEARCH CENTER PAGE 3 

NASA GASH NOISE MOOULE OUTPUT 

MITSUBISHI MU2J/TPE331 N0J3I PREDICTION AT FAR34 1000 PT LEVEL FLYOVER 


FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS 


VEL* 380.0 


AMACH s 0. 340 TOROLL« 0. 


APOIST* 5671. XALT»1'JOO. (FOR LEVEL FLYOVER! 


TIME 

IPRO 

RANGE 

ALTITUDE 

AIRCRAFT 

FLIGHT 

SECONDS 


FEET 

FEET 

ANGLE OF 
ATTACK ,OEG 

ANGLE 

OEG 

0.0 

1 

5671.4 

1000.0 

0.0 

0.0 

o.s 

2 

5461.4 

1000.0 

0.0 

0.0 

1.0 

3 

5291.4 

1000.0 

0.0 

0.0 

1.5 

4 

5101.4 

1000.0 

0.0 

0.0 

2.0 

S 

4911.4 

1000.0 

0.0 

0.0 

2.5 

6 

4721.4 

1000.0 

0.0 

0.0 

3.0 

7 

4531.4 

1000.0 

0 0 

0.0 

3.5 

8 

4341.4 

1000.0 

0.0 

0.0 

6.0 

9 

4151.4 

1000.0 

0.0 

0.0 

4.5 

10 

3961.4 

1000.0 

0.0 

0.0 

s.o 

11 

3771.4 

1000.0 

0.0 

0.0 

5.5 

12 

3561.4 

1000.0 

0.0 

0.0 

6.0 

13 

3391.4 

1000.0 

0.0 

0.0 

6.5 

14 

3201.4 

1000.0 

0 0 

0.0 

7.0 

15 

3011.4 

1000.0 

0.0 

0.0 

7.5 

16 

2621.4 

1000.0 

0.0 

0.0 

8.0 

17 

2631.4 

1000.0 

0.0 

0.0 

8.5 

16 

2441.4 

1000.0 

0.0 

0.0 

9.0 

19 

2251.4 

1000.0 

0.0 

0.0 

9.5 

20 

2061.4 

1000.0 

0.0 

0.0 

10. 0 

21 

1671.4 

1000.0 

0.0 

0.0 

10.5 

22 

1661.4 

1000.0 

0.0 

0.0 

11.0 

23 

1491.4 

1000.0 

0.0 

0.0 

11.5 

24 

1301.4 

1000.0 

0.0 

0 0 

12.0 

25 

1111.4 

1000.0 

0.0 

0.0 

12.5 

26 

921.4 

1000.0 

0.0 

0.0 

13.0 

27 

731.4 

1000.0 

0.0 

0.0 

13.3 

26 

541.4 

1000.0 

0.0 

0.0 

14.0 

29 

351.4 

1000.0 

0.0 

0.0 

14.5 

30 

161.4 

1000.0 

0.0 

0.0 

15.0 

31 

-28.6 

1000.0 

0.0 

0.0 

15.5 

32 

-216.6 

1000.0 

0.0 

0.0 

16.0 

33 

-406.6 

1000.0 

0.0 

0.0 

16.5 

34 

-596.6 

ir.o.o 

0.0 

0.0 

17.0 

35 

-788.6 

10C0.0 

0.0 

0.0 

17 5 

36 

-978.6 

1000.0 

0.0 

0.0 




I 
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ie .0 

37 

- 1140.6 

1000.0 

0.0 

0.0 

io.s 

38 

- 1358.6 

1000.0 

0.0 

0.0 

19.0 

39 

- 1548.6 

1000.0 

0.0 

0.0 

19.5 

40 

- 1738.6 

1000.0 

0.0 

0.0 

20.0 

41 

- 1928.6 

1000.0 

0.0 

0.0 

20.5 

42 

- 2110.6 

1000.0 

0.0 

0.0 

21 0 

43 

- 2300.6 

1000.0 

0.0 

0.0 

21.5 

44 

- 2490.6 

1000.0 

0.0 

0.0 

22.0 

45 

- 2600.6 

1000.0 

0.0 

0.0 

22.5 

46 

- 2070.6 

1000.0 

0.0 

0.0 

23. 0 

47 

- 3060.6 

1000.0 

0.0 

0.0 

23.5 

40 

- 3250.6 

1000.0 

0.0 

0.0 

24.0 

49 

- 3448.6 

1000.0 

0.0 

0.0 

24.5 

SO 

- 3638.6 

1000.0 

0.0 

0.0 

25.0 

51 

- 3820.6 

1000.0 

0.0 

0.0 

25.5 

52 

- 4016.6 

1000.0 

o.n 

0.0 

26.0 

S 3 

- 4206.6 

1000.0 

0.0 

0.0 

26.5 

54 

- 4398.6 

1000.0 

0.0 

0.0 

27.0 

55 

- 4586.6 

1000.0 

0.0 

0.0 

27.5 

56 

- 4778.6 

1000.0 

0.0 

0.0 

26.0 

57 

- 4968.6 

1000.0 

0.0 

0.0 

20.5 

50 

• 5158.6 

looo.n 

0.0 

0.0 

29.0 

59 

- 5340.6 

1000.0 

0.0 

0.0 

29.5 

60 

- 5538.6 

1000.0 

0.0 

0.0 
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NASA LEWIS RESEARCH CENTER PAGE 10 

NASA GASP NOISE MODULE OUlPUT 


MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR 36 1000 FT LEVEL FLYOVER 
•*„*** » »*% »»»#*#*»» »»»»«»# »«»»«#«» a *•««!) *»•■» » «,*«*«■ «»•«»»*« !«***» »»*»»*»» 

OETAILEO FLYOVER NOISE LEVELS, BY COMPONENT, AT EACH 1/2 SECOND INTERVAL ALONG THE PROFILE 






ENGINE - 

ELEV 






TIME 

RANGE 

ALTITUDE 

SLANT 

OBSERVER 

ANGLE 


PNL 

PNLTC 

OVERALL 

A-WEIGHTED 

SEC 

FEET 

FEET 

OIST.FT 

ANGLE. DEG 

DEG 

COMPONENT 

OB 

DB 

OB 

0B( A ) 

0.0 

5671.6 

1000.0 

5756.2 

10.0 

10.0 

CENT 

56.3 

56.6 

52.9 

69.3 







COMB 

65.2 

66.0 

60.6 

37.0 







JET 

31.0 

31.5 

27.1 

£0.6 







ATUR 

27.8 

28.3 

20.6 

17.6 







PROP 

59.2 

66.7 

60.3 

69.6 







TOTL 

63.6 

66.) 

61.0 

52.5 


0.5 

5681.6 

1000.0 

5571.1 

10.3 

10.3 

CENT 

59.0 

59.5 

53.3 

50.0 







COMB 

65.9 

66.7 

61.0 

37.7 







JET 

31.5 

32.0 

27.6 

21.0 







ATUR 

26.6 

26.9 

21.3 

16.4 







PROP 

59.9 

65.6 

60.6 

50.2 







TOTL 

66.1 

66.6 

61.6 

53.2 












1.0 

5291.6 

1000.0 

5366.3 

10.7 

10.7 

CENT 

59.7 

60.3 

53.6 

50.7 







cot IB 

66.6 

67.6 

61.6 

36.5 







JET 

32.0 

32.5 

27.8 

21.5 







ATUR 

29.0 

29.5 

21.8 

19.0 







PHOF 

60.7 

66.5 

61.6 

51.0 







TOTL 

66.6 

67.5 

62.1 

54.0 

1.5 

5101.6 

1000.0 

5197.7 

11. C 

11.0 

CENT 

60.5 

61.2 

54.6 

51.4 







core 

67.6 

66.1 

42.3 

39.3 







JET 

32.5 

33.1 

26.1 

22.1 







ATUR 

29.5 

30.1 

22.3 

19.6 







PROP 

61.5 

67.6 

62.0 

51.9 







TOTL 

65.5 

66.3 

62.7 

54.6 








* « IHMMMHMHI 




2.0 

6911.6 

1000.0 

5011.6 

11.5 

11.5 

CENT 

61.2 

62.0 

54.9 

52.1 







COMB 

68.1 

66.9 

43.0 

40.1 







JET 

33.0 

33.6 

28.5 

22.7 







ATUR 

30.2 

30.7 

22.9 

20.3 







PROP 

62.3 

66.6 

62.6 

52.9 







TOTL 

66.2 

69.1 

63.3 

55.6 
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MAS* LEWIS RESEARCH CEKTCR 
NASA GASP WISE ITOOULE OUTPUT 


PAGE 4 


MITSUBISHI MU2J/TPE331 WISE PPEOICTIOM AT FARS6 1000 FT LEVEL FLTCYER 


WISE SOURCE: CEHT ** OISTAICE « 100.0 *« OHE-TMIPO OCTAVE BAJ© AW OVERALL EW1MC COUPONED S7UPCE HOISE LEVEL S'JKHPf 


1/3 OCTAVE 
BAIO CEMTEP 
FPEQUEHC f 

MZFE LOCATIONS IM 
10. 20. 50. 

OEGSEE5 
40. SO. 

SOUW 

60. 

PRESSURE LEVEL. 08 
70. 80. 90. 

109. 

110. 

120. 

130. 

140. 

)59. 

160. 

souw 

POWER 
LEVEL, OB 


20.0 

65.5 

65.2 

65.5 

64.8 

62.1 

58.2 

51 .4 

48.6 

43.7 

39.9 

36.2 

32.4 

28.9 

25.5 

22.2 

18.9 

ie:.6 


25.0 

66.1 

66 0 

66 3 

65.7 

62.9 

59.1 

52.2 

48.8 

44.5 

40.8 

37.1 

33.6 

30.0 

26 6 

23. 3 

20.0 

109.5 


51.5 

67.0 

66.9 

67.2 

66.5 

65.7 

60.0 

53.2 

49.9 

45.6 

41.9 

38.2 

34.6 

31.1 

27.7 

24.3 

21.1 

110.3 


<i0.0 

67.6 

67.6 

68,1 

67.5 

64.6 

61.1 

54.3 

51.0 

46.7 

42.9 

39.2 

35.5 

32.0 

76.5 

25.2 

21.9 

111.3 


50.0 

60.0 

66. 9 

69.2 

66.6 

65.9 

62.1 

55.2 

51.6 

47.5 

43.8 

40.1 

36.5 

33.0 

29.6 

26.3 

23.0 

112.4 


6 5.0 

70.0 

69.9 

70.2 

69.5 

66 . 7 

62.9 

56.1 

52.9 

46 6 

44.9 

41.2 

37.6 

34.1 

30.7 

27.3 

24.0 

113.3 


eo.o 

70.6 

70.7 

71.1 

70.5 

67.8 

64.1 

57.3 

54.0 

49.7 

45.9 

42.2 

16.5 

34.9 

31.5 

20.1 

24.9 

114.3 

n 

100. 0 

T1 .9 

71. » 

72.2 

71.6 

66.9 

65.1 

38.2 

54.8 

50.5 

46.6 

43.1 

39.5 

36.0 

32.6 

29.2 

26.0 

115.4 


125.0 

75.0 

72.9 

75 2 

72.5 

69.7 

65.9 

59.1 

55 6 

51.6 

47.6 

44.2 

40.6 

37.1 

33.6 

30.3 

27.0 

116.3 


160.0 

75.8 

75.7 

74.1 

73.5 

70.8 

67.0 

60.2 

57.0 

52.7 

46.9 

45.2 

41.5 

17.9 

34.5 

31.1 

27.9 

117.3 

3 

200.0 

74.9 

74.6 

75.1 

74.6 

71.9 

68.1 

61.2 

57. « 

53.5 

49.7 

46.0 

42.4 

38.9 

35.5 

32.1 

26.9 

118.4 

o 

X 

250.0 

75.9 

75.8 

76.1 

75.5 

72.7 

66.9 

62.1 

58.6 

54.5 

50.8 

47.1 

43.5 

40.0 

36.6 

33.2 

30.0 

119.3 

515.0 

76.6 

76.7 

77.0 

76.4 

73.7 

69.9 

63.1 

59.9 

55.6 

51.9 

48.2 

44 6 

41.1 

37.6 

34.3 

31.0 

120.3 

o 

400.0 

77.6 

77.7 

76.1 

77.5 

74.8 

71.0 

64.2 

60.9 

56.6 

52.9 

49.1 

45.4 

41.9 

38.5 

35.1 

31.9 

121.3 

500.0 

76.9 

76.6 

79.1 

78.5 

75.8 

72.0 

65.2 

61.6 

57.5 

53.7 

53.0 

46.5 

43.0 

39.5 

36.2 

33.0 

122.4 

c 

6 50.0 

79.9 

79.8 

80.1 

79.4 

76.7 

72.9 

66.1 

62.6 

58.5 

54.6 

51.1 

47.5 

44.0 

40.6 

37.2 

34.0 

123.3 

r* 

eoo.o 

80.7 

60 .6 

61.0 

86.4 

??. 7 

74.0 

67.2 

63.9 

59.6 

55.8 

52.1 

46.4 

44.9 

41.4 

38.0 

34.6 

124.3 

3 

1000.0 

61.8 

Cl. 7 

82.1 

81.5 

76.8 

74.9 

68.1 

64.7 

60. 4 

56.6 

52 9 

49.3 

45.6 

42.3 

36.9 

35.6 

125.4 

1250.0 

62.6 

82.7 

83.0 

82.3 

79.6 

75.6 

68.9 

65.6 

613 

57.4 

53.6 

49.9 

46.3 

42.8 

39.4 

36.1 

126.3 

1600.0 

65.6 

65.5 

83.8 

83.2 

60.4 

76.6 

69.6 

66.2 

61.6 

57.9 

54.1 

*0.3 

46.7 

43.2 

39.7 

36.5 

127.2 


2000.0 

64.4 

e4.2 

64.5 

83.8 

80.9 

77.0 

70.0 

66.5 

62.1 

58.2 

54.4 

60.7 

47.1 

43.6 

40.2 

36.9 

127.9 


2500.0 

84.8 

64.6 

84.9 

84.1 

81.3 

77. 5 

70.4 

66.9 

62.5 

58.7 

54.9 

51.2 

47.6 

44.1 

40.8 

37.5 

126.4 


5150.0 

65.1 

84.9 

85.2 

e4.4 

81.6 

77.7 

70,8 

67.4 

63.0 

59.2 

55.5 

51.9 

46.3 

44.9 

41.5 

36.2 

128.6 


4000.0 

85.4 

65.2 

85.5 

84.8 

82.0 

78.2 

71.3 

68.0 

63.7 

59.9 

56.1 

52.4 

48.6 

45. S 

42.2 

39.0 

129.4 


5000.0 

es.9 

65.8 

66.1 

85.5 

62.8 

76.9 

72.1 

66.6 

64.3 

60.7 

57.2 

53.8 

50.5 

47.3 

44.1 

41.0 

130.2 


6500.0 

66 . 4 

86.3 

86.6 

65.6 

83.1 

79. S 

72.9 

69.9 

65.9 

62.5 

59.2 

55.6 

52.6 

49.6 

46.7 

43.7 

131.0 


eooo.o 

86.8 

86.6 

87.3 

86.9 

64.4 

81.0 

74.7 

71.5 

64.0 

65.2 

61.5 

60.2 

57.4 

54.5 

51.6 

46.6 

132.6 


10000.0 

68.1 

68.2 

88.8 

88.2 

86.2 

83.3 

77.6 

75.9 

72.6 

69.6 

66.9 

65.2 

61.6 

57.9 

54.1 

50.6 

135.1 


12500.0 

90.1 

40.4 

91.4 

92.1 

90.4 

87.6 

*1.7 

80.4 

75.6 

71.0 

65.6 

57.0 

51.8 

47.1 

43.0 

39.3 

139.6 


16000.0 

95.6 

94.0 

94.9 

96.2 

93.3 

88.7 

80.0 

71.0 

64.4 

59.2 

54.7 

52.1 

46.3 

44.6 

41.0 

37.6 

144.6 


20000.0 

95.5 

95.7 

96.6 

87.1 

61.8 

75. 5 

65.6 

65.8 

61.) 

56.9 

52.8 

46.4 

44.9 

41.2 

37.7 

34.3 

144.9 



ORIGINAL PAGE IS 
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OA(20-20KI 


LINEAR 

100. 5 

100.7 

101.4 

100.1 

97.5 

93.6 

66.7 

83.6 

79.5 

75,6 

71.7 

68.4 

64.9 

61.4 

57.9 

54.7 

149.1 

A-SCALE 

07. 4 

97,4 

97.6 

97,3 

94.7 

91.0 

64.3 

81.4 

77.3 

73.6 

69.9 

ofc , 6 

63.3 

59,9 

56.6 

53.3 

144.0 

♦ *■*•♦♦♦♦♦♦♦ 
OA<50-10K» 
LINEAR 

96. A 

96.3 

96.* 

96.0 

93,4 

89.9 

83.4 

80.5 

76.7 

73.5 

70.3 

67.9 

64.5 

61.1 

57.7 

54.4 

141.1 

A-SCALE 

96.2 

96.1 

96.4 

95.7 

93.1 

89.4 

62.6 

79.6 

75.9 

72.5 

69. f. 

66.6 

63.2 

59.8 

56.5 

53.2 

140.6 

********** 
PERCEIVE!. 
NOISE LEVL 
FHL 

109.2 

109.1 

109.4 

108.8 

106.0 

102.2 

95.5 

92.2 

88.3 

85.0 

81.7 

79,0 

75.5 

72.0 

68.7 

6S.6 


PNtTC 

109.3 

109. 2 

109,5 

106. e 

106.1 

102.3 

95.5 

92.2 

68.4 

65.0 

61.7 

79.1 

75.6 

72.2 

68.9 

65.8 



STATIC LEVELS AT AMBIENT CORRECTED TO FAA STO OAT CONDITIONS <77 DEG F, 70 PCT RHt FOR FLYOVER PREDICTIONS ONLY 
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NASA LEMS RESEARCH CENTER PAGE 5 

NASA GASP NOISE NOOULE OUTPUT 

«•»«»««««««»««»»»»«»«*»*««»«««*«*«•»»«*««»«*«*«»»«»»«**«•*»#« 

MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR 36 1000 FT LEVEL FLYOVER 
«*»«»«»•«*««»«*«•» »»*«««•»»«««*« »«««*« 

NOISE SOURCE: COMB •» OISTANCE * 100.0 »» ONE-THIRO OCTAVE BAND AMD OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMART 


1/3 CCTAVE 
BAND CENTER 
FREQUENCY 


SOUHO PRESSURE LEVEL, OB 

MIKE LOCATIONS IN DEGREES 

10. 20. 30. 90 . 50. 60. 70. 60. 90. 100. 110. 120. 130. 190. 150. 160. 


SOUND 
POWER 
LEVEL, DB 


«»««»««»» »* *»»#* ****»**#» »«***«»N » *«»*»««»* *«*»«**»* K»»«*NK*«N 


20.0 

23.2 

25.0 

26.7 

28.5 

30.6 

32.0 

33.9 

39.9 

36.9 

38.7 

39.9 

90.6 

90.9 

90.2 

37.9 

39.9 

87.6 

25.0 

27.2 

29.0 

30.7 

32.6 

39.7 

36.1 

37.9 

38.9 

90.9 

92.8 

99.0 

99.8 

95.1 

99.9 

91.6 

38.6 

91.8 

31.5 

31.3 

33.1 

39.8 

36.6 

38.7 

90.1 

91.5 

93.0 

95.1 

97.0 

98.2 

99.1 

99.9 

96.7 

95.9 

92.6 

96.0 

90.0 

35.3 

37.1 

38.9 

90.7 

92.9 

99.3 

95.8 

97.3 

99.9 

51.2 

52.9 

53.3 

53.5 

52.8 

50.0 

96.9 

100.2 

50.0 

39.5 

91.3 

93.1 

95.0 

97.1 

98.6 

50.0 

51.5 

53.5 

55.3 

56.5 

57.9 

57.6 

56.9 

59.0 

50.9 

109.3 

63.0 

93.6 

95.6 

97.3 

99.2 

51.3 

52.7 

59.1 

55.6 

57.6 

59.2 

60.3 

60.9 

61.0 

60.2 

57.2 

59.2 

108.0 

80.0 

97.9 

99.7 

51.9 

53.3 

55.3 

56.7 

57.8 

59.0 

60.9 

62.5 

63.5 

69.2 

69.3 

63.5 

60.5 

57.9 

111.3 

100.0 

51.8 

53.6 

55.2 

56.8 

58.7 

59.9 

61.1 

62.9 

69.2 

65.8 

66.7 

67.9 

67.5 

66.6 

63.6 

60.5 

119.6 

125.0 

55.1 

56.8 

58.9 

60.1 

62.0 

63.2 

69.3 

65.6 

67.3 

68.8 

69.6 

70.1 

70.1 

69.2 

66.1 

63.0 

117.9 

160.0 

58.3 

60.1 

61.6 

63.3 

65.1 

66.2 

67.2 

68.2 

69.9 

71.3 

72.1 

72.6 

72.6 

71.7 

68.6 

65.9 

120.0 

200.0 

61.9 

63.0 

69,5 

66.0 

67.7 

68.8 

69.7 

70.7 

72.3 

73.7 

79.5 

75.0 

79.9 

73.9 

70.7 

67.5 

122.9 

250.0 

63.9 

65.5 

67.0 

68.5 

70.2 

71.2 

72.1 

73.1 

79.6 

75.8 

76.3 

76.9 

76.2 

75.1 

71.9 

68.6 

129.2 

315.0 

66.3 

67.9 

69.9 

70.9 

72.5 

73.3 

73.9 

79.5 

75.8 

76.9 

77.3 

77.8 

77.9 

76.1 

72.8 

69.9 

125.6 

900.0 

68.3 

69.9 

71.2 

72.3 

73.7 

79.9 

79.9 

75.8 

76.8 

77.5 

77.5 

76.9 

76.2 

79.7 

71.2 

67.8 

125.9 

500.0 

69.9 

71.0 

72.2 

73.7 

79.9 

75.2 

75.2 

79.8 

75.9 

75.9 

75.8 

75.5 

79.8 

73.3 

69.8 

66.3 

125.1 

630.0 

70.2 

71.5 

72.9 

72.8 

73.6 

73.6 

73.9 

73.9 

79.0 

79.9 

79.2 

79.0 

73.2 

71.6 

68.0 

69.9 

123.7 

600.0 

68.5 

69.8 

70.6 

71.3 

72.1 

72.1 

71.9 

71.8 

72.3 

72.5 

72.2 

71.9 

70.5 

68.8 

65.2 

61.6 

121.8 

1000.0 

67.0 

68.2 

69.1 

69.8 

70.9 

70.2 

69.6 

69.3 

69.5 

69.6 

69.2 

68.7 

67.8 

66.0 

62.9 

58.8 

119.5 

1 -50.0 

65.1 

66.3 

67.0 

67.3 

67 7 

67.9 

66.9 

66.5 

66.7 

66.8 

66.9 

65.8 

69.8 

63.0 

59.3 

55.6 

116.8 

1600.0 

62.2 

63.9 

69.0 

69.5 

69. V 

69.6 

69.0 

63.5 

63.7 

63.6 

63.0 

62.1 

60.9 

59.1 

55.3 

51.6 

113.7 

2000.0 

59.9 

60.5 

61.1 

61.5 

61.9 

61.9 

60.6 

59.8 

59.7 

59.6 

59.0 

58.2 

57.1 

55.3 

51.5 

97.9 

110.3 

2500.0 

56.2 

57.2 

57.7 

57.8 

58.0 

57.3 

56.6 

55.9 

55.9 

55.8 

55.3 

E9.6 

53.6 

51.8 

98.0 

99.9 

106 6 

3150.0 

52.1 

53.1 

53.6 

53.8 

59.1 

53. F 

52.8 

52.3 

52.9 

52.3 

51.7 

51.0 

50.0 

96.1 

99.9 

90.7 

103.0 

9000.0 

98.2 

99.2 

99.8 

50.1 

50.9 

99.9 

99.2 

98.6 

98.6 

98.5 

97.8 

96.9 

95.8 

93.9 

90.1 

36.9 

99.5 

5000.0 

99.7 

95.7 

96.3 

96.6 

96.8 

96.2 

95.9 

99.6 

99.5 

99.3 

93.5 

92.7 

91.5 

39.6 

35.7 

32.0 

95.7 

6300.0 

90.7 

91.7 

92.2 

92.3 

92.9 

91.7 

90.9 

90.1 

39.9 

39.7 

38.9 

38.1 

36.8 

39.9 

31.0 

27.3 

91.7 

8000.0 

36.0 

37.0 

37.5 

37.6 

37.7 

37.0 

36.1 

35.2 

35.0 

39.7 

33.9 

32.8 

31.5 

29.5 

25.6 

21.8 

87.9 

10000.0 

31.0 

32.0 

32.9 

32.5 

32.5 

31.7 

30.7 

29.7 

29.9 

29.0 

28.1 

27.1 

25.8 

23.8 

19.9 

16.1 

82.9 

12500.0 

25.9 

26.3 

26.7 

26.6 

26.5 

25.6 

29.6 

23.7 

23.3 

22.8 

21.9 

20.7 

19.3 

17.2 

13.3 

9.5 

78.0 

16000.0 

18.7 

19.6 

19.9 

20.0 

19.9 

19.0 

17.8 

16.6 

1 < .2 

15.6 

19.6 

13.5 

12.0 

9.9 

6.0 

2.1 

73.0 

20000.0 

11.3 

12.2 

12.6 

12.2 

12.0 

11.0 

9.8 

8.6 

8.1 

7.5 

6.5 

5.9 

9.0 

1.9 

0.0 

0.0 

67.7 


ORIGINAL PAGE js 
O f POOR QUALITY 
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♦■♦♦♦ ♦♦♦♦♦♦ 
0A( 20-20K ) 


LINEAR 

77.3 

78.7 

79.8 

80.8 

81.9 

82.3 

82.6 

82.9 

83.9 

84.7 

85.0 

85.0 

84.5 

83.2 

79.9 

76.5 

133.6 

A-SCALE 
********** 
OA( 50-10K 1 

75.2 

76.5 

77.5 

78.3 

79.1 

79.2 

79.2 

79.2 

79.8 

80.3 

80.3 

60.0 

79.3 

77.8 

74.3 

70.8 

129.5 

LINEAR 

77.3 

78.7 

79.8 

80.8 

81.9 

82.3 

62.6 

82.9 

83.9 

84.7 

85.0 

84.9 

84.5 

83.2 

79.9 

76.5 

133.6 

A-SCALE 
*«**»***»« 
PERCEIVEO 
NOISE LEVL 

75.2 

76.5 

77.5 

78.3 

79.1 

79.2 

79.2 

79.2 

79.8 

60.3 

80.3 

80.0 

79.3 

77.8 

74.3 

70.8 

129.5 

PNL 

84.1 

85.4 

86.4 

87.4 

88.4 

88.6 

88.6 

68.9 

89.8 

90.4 

90.4 

90.0 

89.4 

87.9 

84.4 

60.8 


PNLTC 

84.4 

85.7 

86.6 

87.6 

88.7 

88.9 

88.8 

89.0 

89.9 

90.5 

90.5 

90.2 

89.5 

88.0 

84.5 

81.0 



•••••STATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAT CONDITIONS (77 DE6 F, 70 PCT RH » FOR FLYOVER PREDICTIONS ONLY 
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NASA LEWIS RESEARCH CEtTTEP 
NASA GASP NOISE NODULE OUTPUT 


PAGE 6 


'»•*#•*#*#» •»•*»»»*»*«»*»•»»*»»»•»*••*»«*»»•*»» •»»•»<•»»<»■*» **»•>», »#*•»» 
fllTS'jeiSHI NU2J/TPE331 NOISE PPEOICTION AT FAP36 1000 FT LEVEL *LTOVEP 


•OISE SOURCE- JET ** DISTANCF = 100.0 ** ONE-THIPO OCTAVE RAIO AND OVERALL ENGINE COMPONENT SCUPCE NOISE LEVEL SUIMAPf 


1/J OCTAVE 
BAND CENTER 
FPEVJENCf 

MIVE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. 50. 

SGUfO 

60. 

PRESSURE LEVEL, OB 
70. 80. 90. 

100. 

110. 

120. 

130. 

14C. 

150. 

160. 

SOUND 
FONEB 
LEVEL ■ DB 


20.0 

36.3 

36.4 

36.5 

36.6 

37.0 

37.3 

37.6 

37.9 

38.3 

38.6 

39.0 

39.3 

40.6 

44.6 

46.3 

47.5 

91.5 


25.0 

38.4 

38.5 

38. 7 

38.9 

39.1 

39.4 

39.7 

40.1 

40.4 

40.6 

41.1 

41.5 

43.0 

47.5 

50.6 

49.2 

93.6 


31.5 

40.6 

40.7 

40.9 

41.1 

41.4 

41.7 

42.0 

42.3 

42.7 

43.1 

43.4 

43.6 

45.3 

49.6 

52.1 

50.9 

95.6 


* 0.0 

43.0 

43.1 

43.3 

43.4 

43. 7 

43.9 

44.2 

44.5 

44.8 

45.2 

45.4 

45.8 

47.3 

51.1 

53.2 

52.8 

97.5 


50 0 

45.0 

45.1 

45.2 

45.3 

45.5 

45.7 

45.9 

46.2 

4V.4 

46.7 

46.9 

47.3 

48.9 

52.5 

53.9 

54.0 

99.0 


63.0 

46.6 

46.7 

46.8 

46.9 

47.0 

47.1 

47.3 

47.5 

47.7 

47.9 

48.1 

46.6 

50.5 

53.8 

54.7 

54.6 

100.1 

o 9 
•w 30 

eo.o 

47.9 

48.0 

4e.O 

48.1 

48.2 

46.3 

48.4 

46.6 

46.8 

46.9 

49.1 

49.6 

51.6 

54.2 

54.8 

54.7 

100.9 

100.0 

48.9 

48.9 

49.0 

49.0 

49.1 

49.2 

49.3 

49.5 

49.6 

49.8 

50.0 

50.7 

52.6 

54.0 

54.3 

53.6 

101.3 


125.0 

49.8 

49.8 

49.8 

49.9 

49. 9 

50.0 

50.1 

50.2 

50.3 

50.5 

50.6 

51.4 

53.0 

53.7 

53.5 

52.0 

101.6 

If 

160.0 

50.6 

50.6 

50.6 

50.6 

50.6 

50.7 

50.7 

50.8 

50.9 

51.0 

51.1 

51.7 

52.3 

52.7 

52.1 

50.0 

101.7 

200.0 

51. 1 

51.1 

51.1 

51.0 

51.0 

51.1 

51.1 

51.1 

51.2 

51.3 

51.4 

51.8 

52.3 

51.5 

50.6 

48.3 

101.7 

so r 

250.0 

51.4 

51.4 

51.4 

51.3 

51.3 

51.3 

51.3 

51.4 

51.4 

51.5 

51.6 

51.8 

51.7 

50.2 

49.0 

46.5 

101.7 

o “O 

Is 

315.0 

51.6 

51.6 

51.5 

51.5 

51.4 

51.4 

51.4 

51.4 

51.4 

51.4 

51.5 

51.5 

50.9 

46.8 

47.4 

44.7 

101.5 

400.0 

51.5 

51.5 

51.4 

51.4 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.3 

51.2 

50.0 

47.4 

45.7 

42.8 

101.3 

500.0 

51.4 

51.4 

51.3 

51.2 

51.1 

51.1 

51.0 

50.9 

50.9 

50.9 

50.9 

50.6 

49.0 

46.1 

44.1 

41.1 

100.9 

630.0 

51.1 

51.0 

50.9 

50.6 

50.7 

50.6 

50.5 

50.4 

50.3 

50.3 

50.3 

49.8 

47.9 

44.7 

42.5 

39.3 

100.3 


800.0 

50.5 

50.4 

50.3 

50.2 

50.0 

49.9 

49.8 

49.7 

49.6 

49.6 

49.6 

49.0 

46.7 

43.3 

40.8 

37.4 

99.6 

1000.0 

49.8 

49.7 

49.6 

49.5 

49.4 

49.2 

49.1 

49.0 

49.0 

48.9 

48.9 

48.2 

45.6 

42.0 

39.2 

35.6 

96.9 


1250.0 

49.1 

49.1 

48.9 

48.6 

48.6 

48.5 

46.3 

46.2 

46.1 

48.0 

46.0 

47.2 

44.5 

40.7 

37.6 

C3.9 

98.1 


1600.0 

48.2 

48.1 

46.0 

47.8 

47.6 

47.5 

47.3 

47.2 

47.1 

47.0 

46.9 

46.1 

43.2 

39.2 

35.9 

31.9 

97.1 


2000.0 

47.2 

47.1 

47.0 

46.6 

46.6 

46.4 

46.3 

46.1 

46.0 

45.9 

45.6 

45.0 

42.1 

37.9 

34.3 

30.2 

96.2 


2500.0 

46.2 

46.1 

45.9 

45.6 

45.6 

45.4 

45.2 

45.1 

44.9 

44.6 

44.8 

43.9 

40.9 

36.6 

32.7 

26.4 

9S.2 


3150 0 

45.1 

45.0 

44. e 

44.7 

44.5 

44.3 

44.1 

44.0 

43.8 

43.7 

43.7 

42.7 

39.6 

35.2 

31.1 

26.6 

94.2 


4000.0 

43.9 

43.6 

43.7 

43.5 

43.3 

43.1 

42.9 

42.7 

42.6 

42.5 

42.4 

41.5 

38.4 

33.8 

29.4 

24.7 

93.2 


5000.0 

42.8 

42.7 

42.5 

42.3 

42.1 

41.9 

41.7 

41.6 

41.4 

41.3 

41.3 

40.4 

37.2 

32.5 

27.6 

23.0 

92.2 


6300.0 

41.6 

41.5 

41.3 

41.1 

41.0 

40.6 

40.6 

40.4 

40.3 

40.2 

40.1 

39.2 

36.0 

31.1 

26.2 

21.2 

91.4 


8000.0 

40.4 

40.3 

40.2 

40.0 

39.6 

39.6 

39.4 

39.2 

39.1 

39.0 

38.9 

38.0 

34.7 

29.7 

24.5 

19.3 

90.8 


10000.0 

39.3 

39.2 

39.0 

38.6 

36.6 

36.4 

38.2 

36.1 

37.9 

37.6 

37.7 

36.6 

33.5 

28.4 

22.9 

17.5 

90.5 


12500.0 

38.1 

38.0 

37.6 

37.7 

37.5 

37.3 

37.1 

36.9 

36.6 

36.7 

36.6 

35.6 

32.3 

27.1 

21.3 

15.6 

90.5 


16000.0 

36.8 

36.7 

36.6 

36.4 

36.2 

36.0 

35.8 

35.6 

35.5 

35.4 

35.3 

34.3 

31.0 

25.6 

19.6 

13.6 

91.0 


20000.0 

35.7 

35.6 

35.4 

35.2 

35.0 

34.8 

34.6 

34.4 

34.3 

34.2 

34.1 

33.2 

29.8 

24.3 

16.0 

12.1 

92.4 
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********** 
OA< 20-20K I 


LINEAR 

62.7 

62.7 

62.6 

62.6 

62.5 

62.5 

62.5 

62.5 

62.5 

62.6 

62.7 

62.7 

62.8 

63.4 

63.8 

63.0 

113.4 

A-SCALE 

59.5 

59.4 

59. J 

59.2 

5'y.O 

S3. 9 

58.8 

58.7 

58.6 

58.6 

58.5 

58.0 

56.0 

53.1 

51.1 

48.2 

108.8 

«»»»«»»*»» 
OA< 50-10K 1 
LINEAR 

62.6 

62.5 

62.5 

62.'* 

62.4 

62.3 

62.3 

62.3 

62.3 

62.4 

62.5 

62.5 

62.5 

62.7 

62.7 

61 8 

113.0 

A-SCALE 

59.4 

59.4 

59.3 

59.1 

59.0 

58.9 

58.7 

58.7 

58.6 

58.5 

58.5 

58.0 

56.0 

53.1 

51.0 

48.2 

106.8 

********** 
PERCEIVED 
NOISE LEVL 
PML 

71.7 

71.7 

71.6 

71.4 

71.3 

71.1 

71.0 

70.9 

70.8 

70.8 

70.8 

70.2 

68.1 

65.2 

63.1 

60.1 


PMLTC 

71.8 

71 7 

71.6 

71.5 

71.3 

71.2 

71.0 

70.9 

70.9 

70.8 

70.8 

70.2 

68.1 

65.3 

63.1 

60.1 



m*»»STATIC LEVELS AT AnBIEir CORRECTED TO FAA STD DAY CONDITIONS <77 0E6 F, 70 PCT RH> FOR FLYOVER PREDICTIONS ONLY 
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MASA LEWIS RESEARCH CENTER PAGE 7 

NASA GASP NOISE MODULE OUTPUT 

• •*»»« #««#«» #■* ««*«»•*•**»•«*«««•:«* II »,*«*«»««»* »**«*«»* K «*#«#* »•*« ***««**«»«*»»**»»»»>>»» OHM •««*«»«» »*«»»« »«*««»»« ««««*«« *»¥»«»*,>« >.»■/* 

MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR 36 1000 FT LEVEL FLYOVER 

»**•«•** ** *»»«* ««*«»«*« »« *»» ««M« **•«««»«***•«»*»»*« «*«»«««»«* »««* *«««¥ »««* K**«»ftX>«X «»**«» *«*«•»«*«!>.<«»«* ««««««* «««*»«»**' #»#*»» «<•«•« 

NOISE SOURCE- ATUR ** OISTANCE = 100.0 «« ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

***»» **»»*<* X *«*« • »*»* «»» *«*¥ »»« *»«** «*•»*«« XXftXXXXXXXX »«•»*« «*«*««« »¥X« ««*»«»« MX XXftttKXK «««»»» «»«»¥*«* »*»«*** 


1/3 OCTAVE 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
60. 50. 

SOUND 

60. 

PRESSURE LEVEL, OB 
70. 80. 90. 

100. 

110. 

120. 

130. 

160. 

150. 

160. 

SOU ID 
POWER 
LEVEL, DB 


#»#»*»<»*» 

20.0 

******* ****** X ******* ********** ************************************ ********* *********** ********* 

32.6 33.3 33. fl 34.2 34.5 34.7 34.8 35.0 35.2 38.9 40.7 39.5 35.6 30.7 26.3 24.1 

86.7 


25.0 

33.6 

36.3 

36.8 

35.2 

35.6 

35. C 

35.8 

36.0 

36.2 

39.9 

61.7 

60.5 

36.6 

31.7 

27.3 

25.1 

67.7 


31.5 

36.6 

35.3 

35.8 

36.1 

36.6 

36.6 

36.8 

37.0 

37.2 

60.9 

62.7 

61.5 

37.6 

32.7 

28.6 

26.1 

88.7 


60.0 

35.5 

56.2 

36.8 

37.1 

37.6 

37.6 

37.8 

38.0 

38.2 

62.0 

63.8 

62.5 

38.6 

33. 7 

29.6 

27.1 

89.7 


50. C 

36.5 

37.2 

37.8 

38.2 

38.6 

38.6 

38.8 

39.0 

39.2 

62.9 

66.7 

63.5 

39.6 

36.7 

30.6 

28.1 

90.7 


63.0 

37.6 

38.3 

38.8 

39.1 

39.6 

39.6 

39.8 

60.0 

60.2 

63.9 

65.8 

66.6 

60.7 

35.7 

31.6 

29.1 

91.7 


80.0 

38.5 

39.2 

39.8 

60.1 

60.6 

60.6 

60.8 

61.0 

61.2 

65.9 

66.8 

65.6 

61.6 

36.7 

32.6 

30.1 

92.7 


100.0 

39.5 

60.2 

60.8 

61.2 

61.5 

61.7 

61.8 

62.0 

62.2 

65. 9 

67.7 

66.5 

62.6 

37.7 

33.3 

31.1 

93.7 


125.0 

60.6 

61.3 

61.8 

62.2 

62.6 

62.6 

62.8 

63.0 

63.2 

66.9 

68.8 

67.6 

63.7 

38.8 

36.6 

32.2 

96.7 

160.0 

61.5 

62 2 

62.8 

63.1 

63.6 

63.6 

63.8 

66.0 

66.3 

68 0 

69.8 

68.6 

66.7 

39.7 

35.6 

33.1 

95.8 

TJ O 

200.0 

62.5 

63.2 

63.8 

66.2 

66.5 

66.7 

66.9 

65.0 

65.2 

69.0 

50.8 

69.6 

65.6 

60.7 

36.6 

36.1 

96.8 

o 5 

250.0 

63.6 

66.3 

66.8 

65.2 

65.5 

65.7 

65.8 

66.0 

66.2 

50.0 

51.8 

50.6 

66.7 

61.7 

37.6 

35.2 

97.8 

o £ 

315.0 

6fr.6 

65.3 

65.8 

66 2 

66.6 

66.6 

66.8 

67.0 

67.2 

51.0 

52.8 

51.6 

67. 7 

62.8 

38.6 

36.2 

98.8 

to <r 

600. 0 

65.5 

66.2 

66.8 

67.2 

67.6 

67.7 

67.9 

68.1 

68.3 

52.0 

53.6 

52.6 

68.7 

63.8 

39.6 

37.2 

99.8 

<o -0 

C 5> 

500.0 

66.6 

67.3 

67.8 

68.2 

68.5 

68.7 

68.9 

69.1 

69.3 

53.0 

56.8 

53.6 

69.7 

66.8 

60.5 

38.2 

100.9 

630.0 

67.6 

68.3 

68.8 

69.2 

69.5 

69.7 

69.9 

50.1 

50.3 

56.1 

55.9 

56.8 

50.8 

65.9 

61.5 

39.2 

101.9 

3> C3 

000.0 

66.6 

69. 3 

69.8 

50.2 

50.5 

50.7 

50.9 

51.2 

51.6 

55.0 

56.6 

55.3 

51.6 

66.6 

62.0 

39.8 

102.8 

r pi 

1000.0 

69.6 

50.3 

50.9 

51.3 

51.6 

51.7 

51.8 

51.7 

51.9 

55.6 

57.6 

56.2 

52.3 

67.6 

63.0 

60.8 

103.6 

3 W 

1250.0 

50.6 

51.2 

51.7 

51.9 

52.1 

52.2 

52.6 

52.6 

52.6 

56.6 

58.6 

57..’ 

53.3 

68.6 

66.1 

61.6 

106.6 

1600.0 

51.1 

51.8 

52.3 

52.7 

53.0 

53.2 

53.6 

53.6 

53.9 

57.6 

59.6 

58.2 

56.3 

69.6 

65.1 

62.8 

105.6 


2000.0 

52.1 

52.8 

53.3 

53.7 

56.0 

56.3 

56.5 

56.6 

56.9 

58.6 

60.5 

59.3 

55.6 

50.5 

66.2 

63.9 

106.7 


2500.0 

53.1 

53.8 

56.3 

56.7 

55.0 

55.2 

55.6 

55.6 

55.9 

59.7 

61.5 

6f .3 

56.5 

51.7 

67.6 

65.2 

107.8 


3150.0 

56.0 

56.7 

55.2 

55.6 

56.0 

56.2 

56.5 

56.7 

57.0 

61.0 

63.0 

62.1 

58.5 

53.7 

69.5 

67.6 

109.6 


6000.0 

56.9 

55.6 

56.2 

56.6 

57.0 

57.6 

57.9 

58.6 

59.0 

63.1 

65.2 

i, 6.2 

60.6 

55.9 

51.8 

69.7 

111.5 


5000.0 

56.2 

57.0 

57.7 

58.6 

59.0 

59.5 

60.1 

60.6 

61.2 

65.5 

67.8 

S7.2 

63.6 

58.9 

56.8 

52.7 

116.2 


6300.0 

58.1 

58.9 

59.7 

60.3 

61.0 

61.7 

62.6 

63.6 

66.1 

68.2 

70.3 

69.3 

65.7 

61.0 

56.8 

56.7 

117.0 


6000.0 

60.1 

61.0 

61.9 

62 9 

63.6 

66.2 

66.8 

65.3 

65.9 

70.0 

72.3 

71.6 

67.6 

63.2 

59.1 

57.0 

119.6 


10000.0 

62.3 

63.2 

63.9 

66.5 

65.1 

65.6 

66.6 

67.1 

67.8 

72.1 

76.3 

73.6 

69.9 

65.6 

61.3 

59.3 

122.6 


12500.0 

63.5 

66.6 

65.2 

66.0 

66.7 

67.6 

68.1 

68.8 

69. t, 

76.0 

76.5 

.’5.8 

72.6 

68.0 

66.1 

62.1 

125.7 


16000.0 

66.6 

65.5 

66.3 

67.1 

67.9 

68.8 

69.7 

70.6 

71.7 

76.6 

79.1 

76 8 

75.6 

71.0 

67.1 

65.1 

130.0 


20000.0 

65.1 

66.0 

66.8 

68.2 

69.2 

70.1 

71.1 

72.8 

76.1 

78.8 

81.7 

81. t 

77.8 

73.3 

69.3 

67.3 

136.9 




232 


♦♦♦♦♦♦♦♦♦♦ 
0A( 20-20K ) 


LINEAR 

71.4 

72.2 

73.0 

73.9 

74.7 

75.4 

76.2 

77.2 

78.2 

82.8 

85.4 

84.8 

81.4 

76.9 

72.9 

70.9 

136.9 

A-SCALE 

68.1 

68.9 

69.6 

70.3 

71.0 

71.6 

72.2 

73.0 

73.7 

^8.1 

60.4 

79.7 

76.2 

71.7 

67.6 

65.6 

130.1 

4444444444 
OA( 50-10K ) 
LINEAR 

67.3 

68.1 

68.8 

69.5 

70.0 

70.6 

71.1 

71.7 

72.3 

76.4 

78.6 

77.7 

74.1 

69.5 

65.4 

63.3 

125.9 

A-SCALE 

66.6 

67.4 

68.1 

68.7 

69.3 

69.8 

70.3 

70.9 

71 .4 

75.6 

77.7 

76.6 

73.2 

68.5 

64.4 

62.3 

124.8 

4444444444 

PERCEIVED 
NOISE LEVL 
PNL 

79.1 

79.9 

80.6 

81.1 

81.7 

82.2 

82.7 

83.3 

83.9 

87.9 

90.0 

89.0 

85.3 

80.6 

76.4 

74.3 


PNLTC 

79.2 

80.0 

80.6 

81.2 

81.7 

82.2 

82.8 

83.4 

63.9 

68.0 

90.1 

89.1 

85.4 

80.7 

76.5 

74.4 



**««»STATIC LEVELS AT AMBIENT CORRECTED TO FAA STO OAT CONDITIONS (77 DE6 F, 70 PCT RH) FOR FLYOVER PREDICTIONS ONLY 
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Of POOR QUALITY 
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NASA LEWIS RESEAPCH CENTER PAGE 6 

NASA GASP NOISE MOOULE OUTPUT 

******** ************************** #*»•»«»««« fc ****»«»#*« **«*## **»»»**« ***»«**»*#*»#**«* ********* ************* **«*****»*«»*(■** *** 

MaTSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR36 1000 FT LEVEL FLY OVER 

*»»**»*»***»»*** ****»»*#***#***»»**,»*****»**********<l*****W****** ***********************><* **************************** A*********** 

NOISE SOURCE- PROP ** OISTANCE = 100.0 *» ONE-THIRO OCTAVE BAND AND OVEPALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY 

•»••*«**»*** ************** »**<<*»/<.*«*««* **•«•*«*****•«• **«**•*»***•«»* ******»«#«» ************** **»»******»<«*»»**«** X H ************* 


1/3 OCTAVE 
BAND CENTER 
FREQUENCT 

NIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. 50. 

SOUNO 

60. 

PRESSURE LEVEL, DB 
70. 80. 90. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

SOUND 
POWER 
LEVEL, DB 


********* 

20.0 

*« * » ha****************************************** ******** ******* ****** »»*»*******« ****** ***#**»»* 
21.8 21.7 21.5 21.2 20.7 19.8 18.5 17.1 16.8 18.7 21.6 24.3 26.5 26.2 29.4 30.3 

74.3 


25.0 

23.8 

23.7 

23.5 

23.2 

22.7 

21.8 

20.5 

19.1 

18.8 

20.7 

23.6 

26.3 

28.5 

30.2 

31.4 

32.3 

76.3 


31.5 

25.8 

25.7 

25.5 

25.2 

24.7 

23.8 

22.5 

21.1 

20.8 

22.7 

25.6 

28.3 

30.5 

32.2 

33.4 

34.3 

78.3 


40.0 

27.8 

27.7 

27.5 

27.2 

26.7 

25.8 

24.5 

23.1 

22.8 

24.7 

27.6 

30.2 

32.4 

34.1 

35.4 

36.3 

80.3 


50.0 

29.8 

29.7 

29.5 

2°. 2 

28.7 

27.8 

26.5 

25.1 

24.7 

26.6 

29.6 

32.3 

34.4 

36.2 

37.4 

30.3 

82.3 


63.0 

31.8 

31.7 

31.5 

31.2 

30.6 

29.3 

28.5 

27.1 

26.8 

28.7 

31.6 

18.0 

28.8 

38.4 

45 0 

48.7 

88.2 

So 

^ au 

ss 

80.0 

33.7 

33.7 

33.5 

33.2 

32.7 

31.8 

30.5 

12.3 

28.7 

47.2 

63.8 

93.3 

92.0 

91.1 

85.5 

83.3 

136.1 

100.0 

35.6 

35.7 

35.5 

17.3 

30.0 

46.3 

63.7 

96.4 

99.3 

96.1 

92.8 

57.1 

48.1 

41.8 

36.2 

37.2 

142.6 

125.0 

49.6 

53.2 

63.5 

99.2 

99.1 

201.0 

96.7 

51. 1 

32.7 

19.5 

19.7 

28.6 

36.9 

44.3 

49.2 

51.7 

144.2 

160.0 

90.3 

98.5 

97.3 

59.4 

43.3 

25.7 

17.1 

22.2 

34. 7 

49.8 

63.2 

66.7 

85.3 

83.7 

78.9 

75.6 

137.8 

o ^ 

200.0 

31.4 

25.2 

23 3 

27.9 

37.0 

49.7 

63.4 

89.9 

91.8 

89.3 

86.2 

56.3 

49.9 

47.7 

49.6 

51.3 

135.6 

X) £ 

250.0 

52.4 

59.7 

68.0 

92.7 

92.6 

93.6 

89.9 

51.0 

33.5 

48.3 

60.1 

82.6 

82.4 

60.6 

77.2 

7 3.6 

137.6 

c=2 

315.0 

83.1 

91.9 

90.7 

58.6 

46.4 

48. T 

60.4 

86.3 

68.6 

89.0 

66.5 

84.3 

81.6 

78.3 

74.3 

70.2 

136.1 

400.0 

51.4 

57./ 

64.6 

88.8 

90.9 

91.7 

91.7 

87.4 

86.3 

05.2 

83.9 

62.4 

79.8 

76.5 

72.6 

68.6 

137.6 

c8 

3a 

500.0 

81.6 

92.2 

93.3 

90.6 

89.6 

88.2 

87.1 

85.5 

84.5 

•3.6 

82.3 

60.6 

78.1 

75.1 

71.4 

67.6 

137.2 

630.0 

77.9 

88.1 

88.7 

88.7 

S’. 6 

86.5 

85.5 

83.8 

63.1 

82.6 

61.9 

81.6 

79.4 

76. H 

72.6 

68.7 

135.1 

00.0 

76.3 

86.5 

87.1 

86.9 

86.3 

85.3 

85.0 

84.9 

84.4 

83.6 

82.4 

80.2 

7V.6 

74.5 

70.8 

67.0 

134.4 

1000.0 

75.2 

85.7 

86.7 

S7.9 

87.5 

86.5 

65.5 

83.3 

82.4 

61.7 

60.7 

79.6 

77.5 

74.4 

70.7 

67.0 

134.3 

1250.0 

76.5 

86.5 

87.1 

86.5 

85.7 

84.5 

83.6 

63.1 

82.3 

81.5 

60.2 

78.3 

75.7 

72.6 

69.9 

65.5 

133.4 


1600.0 

74.4 

84.6 

85.5 

86.1 

65.5 

84.3 

83.3 

81.4 

<i0. r 

79.7 

78.6 

78.7 

75.7 

72.2 

66.1 

64.6 

132.6 


2000.0 

74.2 

84.3 

85.0 

84.5 

83.7 

82.5 

81.7 

61.9 

CO 

77.1 

72.7 

61.3 

58.3 

57.0 

57.1 

57.6 

131.1 


2500.0 

72. S 

82.6 

83.3 

85.0 

83.4 

80. 7 

75.9 

58.5 

49 • 

45.6 

47.1 

54.2 

55.6 

56.6 

57.3 

57.8 

128.6 


3150.0 

71.0 

79.4 

77.6 

66.1 

59.2 

5? . 0 

47.4 

50.9 

49. * 

50.2 

52.0 

53.7 

55.0 

55.9 

56.5 

56.9 

118.6 


4000.0 

59.7 

56.8 

55.3 

58.9 

57.5 

55.5 

53.1 

50.5 

48.9 

49.5 

51.2 

52.8 

54.0 

54.6 

55.4 

55.8 

105.8 


5000.0 

61.2 

60.7 

60.0 

53.8 

57.3 

55.2 

52.7 

49.9 

48.2 

48.7 

50.3 

51.7 

52.8 

53.6 

54.1 

54.5 

106.3 


6300.0 

60.8 

60.4 

59.5 

58.3 

56.6 

54.4 

51,7 

48. e 

46.9 

47.3 

46.8 

50.2 

51.2 

51.9 

52.4 

52.7 

105.8 


aooo.o 

60.1 

59.5 

58.6 

57.3 

55.5 

51. 2 

50.4 

47.3 

45,3 

45.6 

46.9 

48.2 

49.1 

49.8 

50.2 

50.5 

105.2 


10000.0 

58.8 

58.2 

57.2 

55.8 

53.8 

51.4 

48.4 

45.2 

43.1 

43.3 

44.6 

45.8 

46.7 

47.3 

47.7 

47.9 

104 4 


12500.0 

56.9 

56 2 

55.1 

53.6 

51.6 

9.0 

45.9 

4?. 6 

40.4 

40.5 

41.7 

42.8 

43.7 

44.3 

44.7 

44.9 

103.3 


16000.0 

54.1 

53.4 

52.3 

50.6 

48.5 

45.8 

42.6 

39.2 

36.9 

36.9 

38.1 

39- 2 

40.1 

40.6 

41.0 

41.3 

102.1 


20000.0 

50.4 

49.7 

46.5 

46.7 

44.4 

41.7 

38.4 

34.9 

32.6 

32.6 

33.7 

34.9 

35.7 

36.2 

36.6 

36.9 

100.7 
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OA( 2 0 - 2 OK ) 
LINEAR 
A-SCALE 

92.3 

86.4 

101.1 

96.2 

100.8 

96.8 

:oi.9 

96.6 

101.7 

96.1 

102.8 

95.4 

99.7 

94.2 

99.0 

92.6 

101.0 

9r..2 

98.5 

91.2 

96.1 

89.9 

95.9 

68.3 

94.3 

86.9 

92.8 

83.1 

87.8 

79.3 

65.1 

T4.9 

149.7 

143.5 

♦♦♦♦♦♦♦♦♦♦ 

OA'50-1OK) 

LINEAR 

A-SCALE 

92.3 

86.4 

101.1 

96.2 

100.8 

96.8 

101.9 

96.6 

101.7 

96.1 

102.8 

95.4 

99.7 

94.2 

99.0 

92.6 

101.6 

92.2 

90 .5 
91.2 

96.1 

89.9 

95.9 

88.3 

94.3 

86.0 

92.8 

83.1 

87.8 

79.3 

85.1 

75.9 

i49. 7 
143.5 

PERCE IVEO 
NOISE LEVL 
PNL 
PNLTC 

97.3 

103.0 

105.6 

112.0 

105.8 

111.3 

106.4 

109.8 

105.4 

108.7 

105.6 

108.9 

103.4 

106.7 

101 . 7 
105.1 

102.6 

105.9 

100 6 
103.9 

99.2 

102.6 

97.7 

101.0 

96.0 

99.3 

94.4 

97.7 

90.4 

93.8 

68.0 

91.3 



'STATIC U u ' 1 * *T AMBIENT CORRECTED TO FAA STD DAT CONDITIONS 177 DEB F> 7ti PCT RH! FOR FlYCER PREDICTIONS ONLY 



ORIGINAL PAGE IS 
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MAS* IEWIS RESEARCH CENTER 
NASA GASP NOISE MODULE OUTPUT 


PAGE 9 


t fc* ••••* •••••»•* ■««»••<!»» »a»««ll<l •«»■»•« *•««•*«•• H > »*»«*« >»*»<**■**« * »•« 

MITSUBISHI HU2J/TPE331 NOISE PREDICTION AT FAR 36 1000 FT LEVEL FLTOVER 


NOISE SOUPCE = TOTL *« DISTANCE - 100.3 «• ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COttPONEN SOURCE NOISE LEVEL SUMMERY 


1/3 OCTA.'E 
BAND CENTER 
FREQUENCY 

MIKE LOCATIONS IN 
10. 20. 30. 

DEGREES 
40. SO. 

SOUND 

60. 

PRESSURE LEVEL, DB 
70. 80. 90. 

100. 

110. 

120. 

130. 

140. 

150. 

HO. 

SOUND 

POLTP 

LEViL.DB 


20.0 

65.3 

65.2 

65.5 

64.6 

62.1 

56.3 

51.7 

46.6 

45.6 

45.1 

45.3 

44.9 

44.6 

46.2 

46.7 

47.8 

108.6 


25.0 

66.1 

66.0 

66.3 

65.7 

62.9 

59.2 

52.7 

49.9 

47.5 

47.2 

47.6 

47.7 

47.7 

49.4 

51.2 

49.7 

109.7 


31.5 

67.0 

66.9 

67.2 

66.5 

63.8 

60.1 

53.8 

51.5 

49.7 

49.9 

50.6 

50.9 

51.1 

52.3 

53.1 

51.7 

110.7 


40.0 

67.9 

67.8 

66.3 

67.6 

64.9 

61.3 

55.3 

53.3 

52.3 

53.0 

53.8 

54.3 

54.6 

55.2 

54.9 

53.9 

111.8 


50.0 

69.0 

68.9 

69.2 

66.7 

66.0 

62.4 

56.6 

5f>. 3 

55.2 

56.4 

57.3 

58.0 

56.3 

58.3 

57.0 

55.6 

113.2 


63.0 

70.0 

69.9 

70.2 

69.5 

66.9 

63.5 

58.6 

58.0 

58.5 

59.8 

60.7 

61.2 

61.4 

61.1 

59.3 

56. 0 

J 14.6 


ao.o 

70.9 

70.8 

71.2 

70.6 

68.1 

64.7 

60.9 

60.6 

61.5 

63.0 

66.8 

93.3 

92.0 

91.1 

65.5 

83.3 

136.2 

S3 

100.0 

72.0 

71.9 

72.3 

71.8 

69.3 

66.4 

66.4 

96.4 

99.3 

96.1 

92.8 

67.9 

67.7 

66.4 

64.) 

61.3 

142.6 

125.0 

73.1 

73.1 

74.6 

99.2 

99.1 

101.0 

96.7 

66.3 

67.5 

66.9 

69.7 

70.2 

70.2 

69.3 

66.5 

63.6 

144.2 


160.0 

9C.4 

96.5 

97.3 

74.1 

71.9 

69.7 

68.1 

66.6 

70.0 

71.4 

72.7 

86.9 

65.5 

83.9 

79.3 

76.2 

137.9 

0 5 

200.0 

75.1 

75.1 

75.5 

75.2 

73.3 

71.5 

71.1 

89.9 

91.9 

69.4 

86.5 

75.1 

75.0 

73.9 

70.8 

67.8 

135.9 

as 

250. 0 

76.2 

76.1 

77.2 

92.8 

92.7 

93.6 

90.0 

73.3 

74.6 

75.8 

76.4 

6 J.5 

63.3 

81.7 

78.3 

74.8 

137.9 

SO P 

315.0 

64.1 

92.0 

90.9 

77.6 

76.2 

75.0 

74.5 

66.6 

66.8 

89.2 

68.4 

85.2 

83.0 

80.4 

76.6 

72.8 

136.6 


400.0 

78.3 

76.4 

79.0 

89.2 

91.0 

91.6 

91.8 

87.7 

86.8 

65.9 

84.6 

63.5 

61.4 

76.6 

75.0 

71.2 

133.0 


500.0 

63.6 

92.4 

93.5 

91.0 

90.0 

88.5 

67.4 

85.9 

85.1 

84.3 

83.2 

81.8 

79.8 

77.3 

73.7 

70.0 

137.6 

pa 

630.0 

62.3 

88.8 

u 9.4 

89.3 

86.3 

86.9 

85.8 

84.2 

83.6 

83.2 

82.6 

62.3 

80.3 

77.6 

73.9 

70.1 

135.7 

eoo.o 

82.2 

87 6 

86.1 

67.9 

87.0 

85.8 

85.3 

85.1 

84.6 

83.9 

82.8 

80.7 

78.4 

75.6 

71.8 

68.1 

135.0 

3a 

1000.0 

ea.e 

87.2 

86.0 

66.8 

66.1 

86.9 

85.7 

63.6 

82.7 

81.9 

81.0 

80.2 

77.9 

75.0 

71.3 

67.6 

135.0 

1C50.0 

63.7 

86.1 

66.6 

87.9 

86.7 

85.1 

64.0 

83.2 

82.5 

61.6 

80.4 

76.6 

76.1 

73.1 

69.5 

65.9 

134.3 


1600.0 

64.1 

87.1 

87.7 

87.9 

66.7 

85.0 

83 6 

81.6 

60.7 

79.8 

78.6 

76.9 

75.9 

72.4 

68.3 

64.6 

133.7 


2000.0 

64. 6 

87.3 

67.6 

87.2 

85.6 

83 6 

42.1 

82.0 

80.2 

77.3 

73.2 

64.8 

62.0 

59.9 

58.5 

56.3 

132.8 


2500.0 

65.0 

86.7 

87.2 

87.6 

es.b 

82.4 

77.0 

68.1 

64.3 

63.2 

63.3 

62.5 

60.4 

56.9 

56.3 

56.2 

131.5 


3150.0 

65.2 

86.0 

65.9 

64.5 

81.7 

77.8 

71.0 

68.0 

64.4 

<3.8 

64.3 

63.4 

60.8 

56.6 

57.6 

57.5 

129.3 


4000.0 

85.4 

85.2 

85.5 

64.8 

62.1 

78.2 

71.6 

68.6 

65.2 

<5.0 

65.9 

64.6 

61.6 

56.6 

57.2 

56.8 

129.5 


SCQC.O 

85.9 

85.8 

66.1 

85.5 

82.6 

79.0 

72.4 

69.3 

66.2 

66.6 

68.2 

67.5 

64.2 

60.3 

57.7 

56.8 

130.3 


6300.0 

66.4 

86.3 

86.6 

85.8 

83.2 

79.6 

73.3 

70.6 

68.1 

69.3 

70.7 

69.5 

66.0 

61.8 

56.4 

57.0 

131.2 


6000.0 

86.6 

86.8 

87.3 

86.9 

64.5 

81.1 

75.1 

72.5 

70.1 

71.3 

72.7 

71.8 

68.3 

63.9 

60.2 

58.4 

112.8 


10000.0 

66.1 

66.2 

86.8 

86.2 

66.2 

83.4 

78.0 

76.4 

73.9 

■M . 1 

75.0 

74.1 

70.5 

66.1 

62.2 

60.1 

135.3 


12500.0 

90.1 

90.5 

91.5 

92.1 

90.4 

I 7.6 

61.9 

80.7 

76.7 

7!»,8 

7 F .6 

75.8 

/P E 

66.1 

64.2 

62.2 

139.9 


16000.0 

93.8 

94.0 

94.9 

96.2 

93.3 

78.7 

eo.4 

73.8 

72.4 

7'i . 4 

79.1 

78.6 

75.5 

71.0 

67.1 

65.1 

144.7 


20000.0 

95.5 

95.7 

96.6 

87.1 

82.1 

7< .4 

72 . i 

73.6 

74.3 

78.9 

81.7 

61.2 

77.8 

73.3 

69.3 

67.3 

145.3 
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4 «*++++**+ 

OA<20-20K» 


LINEAR 

101.2 

105.9 

109.1 

104.1 

103.1 

103.3 

100.0 

99.3 

101.1 

96.6 

96.6 

96.5 

94.9 

93.4 

86.6 

85.9 

152.6 

A-3CALE 

97.7 

99.9 

100.9 

100.0 

96.5 

96.9 

99.6 

93.1 

92.7 

91.8 

90.6 

69.4 

67.2 

64.5 

60.7 

77.4 

146.9 

********** 
OAI 50-1 0K> 
LINEAR 

97 . e 

102.9 

102.2 

102.9 

102.4 

103.0 

99.9 

99.2 

101.1 

96.7 

96.5 

96,5 

94.6 

93.3 

66.9 

65.7 

250.4 

A-SCALE 

90.0 

99.2 

99.4 

99.3 

97.9 

96.5 

99.6 

93.0 

92.6 

91.7 

90.6 

69,2 

ft ,0 

64.3 

60.6 

77.2 

245.4 

********** 
PEBCFIV60 
NOISE LEVI. 
PHL 

110.0 

111. a 

112.1 

112.2 

110.5 

109.2 

106.0 

104.4 

104.9 

103.3 

102.3 

100.7 

96.7 

96.7 

92.5 

69,6 

PN17C 

112.7 

US. 2 

115.4 

115.6 

113.9 

112.5 

109.9 

107.8 

106.2 

106.6 

105.0 

202.7 100.5 

98.4 

94.6 

91.3 



OWGWAL PAGE is 
Of POOR QUALITY 
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2 5 


3.0 


4721. 4 1000.0 4825.3 


4531.4 1000.0 4630.5 


CENT 

62.0 

62.0 

55.5 

52.0 

COMB 

4S.S 

49.6 

43.0 

40.9 

JET 

33.6 

34.1 

20.9 

23.4 

ATUR 

30.8 

31.3 

23.5 

21.0 

PROP 

63.1 

69.3 

63.3 

53.9 

TOTL 

67.0 

69.9 

64.0 

56.5 

IRPPRRHP 

CENT 

62.7 

63.5 

56.1 

53.6 

COMB 

49.5 

50.3 

44.6 

41.0 

JET 

34.1 

34.6 

29.3 

24.0 

ATUR 

31.4 

31.9 

24.1 

21.7 

PROP 

64.0 

70.3 

64.0 

55.0 

TOTL 

67.0 

70.0 

64.7 

57.5 


29.5 

-5S30.6 

1000.0 

5627.5 

169.8 

10.2. 

CENT 

24.2 

24.2 

13.0 

14.0 







COMB 

40.4 

41.0 

39.3 

31.3 







JET 

27.1 

27.3 

24.1 

14.8 







ATUR 

24.3 

24.7 

13.3 

14.0 







PROP 

46.0 

40.9 

44.3 

35.3 







TOTL 

40.6 

50.0 

45.5 

36.0 


ORIGINAL PAGE IS 
Of POOR QUALITY 
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NASA LEWIS RESEARCH CENTER PACE 11 

NASA GASP NOISE MOOULE OUTPUT 
















MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT 

FAR 36 1000 

FT LEVEL 

FLYOVER 






AIRCRAFT NOISE 

LEVEL 

PREDICTIONS 

AT MINIMUM 

SLANT DISTANCE 







ENGINE- 

ELEV 







TIME 

RANGE 

ALTITUDE 

SLANT 

OBSERVER 

ANGLE 


PNL 

PNLTC 

OVERALL 

A-WEI6HTED 


sec 

FEET 

FEET 

DIST.FT 

ANGLE, OEG 

OEG 

COMPONENT 

OB 

OB 

OB 

00(A) 


1S.0 

-2®. 6 

1000.0 

996. <l 

91.6 

a®. 9 

CENT 

66.1 

66.6 

59.3 

53.6 

o Q. 







COMB 

79.2 

79.0 

69.2 

69.7 

Ml g 







JET 

52. 7 

S3. 2 

96.6 

92.1 

•n 0 







ATUP 

61.3 

61. B 

90.0 

90.5 

Q S 







pro p 

06 .9 

097 

79.6 

75.0 

o > 







TOTL 

68. 0 

91.3 

00.® 

76.1 

» F 




NASA LEWIS RESEARCH CENTER 
NASA GASP NOISE MOOULE OUTPUT 


PAGE 12 


MITSUBISHI MU2J/TPE3S1 NOISE PREDICTION AT FARM 1000 FT LEVEL FLTOVER 
SUH1APT OUTPUT OF PREOICTEO NOISE LEVELS 


COMPOttEMT 

i PNL 
03 

MAX 

PMlTC 

OB 

TIME AT 
MAX 
PMLTC 

ANGLE. DEG 

tux 

PNuTC 

OUR 

COPP 

OUR 

TIME 

MAX 

PNL 

TIME AT 
MAX 
PNL 

ANGLE ,DEG 

MAX 

PNL 

MAX 

OVEPALL 

OB 

TIME AT 
MAX 

OVERALL 

MAX 

A-WEI6HTE0 

DO 

TIME AT 
MAX 

A-WEIGHTED 

cent 

77.5 

02.5 

12.0 

91.9 

-5.0 

6.5 

01.6 

12.0 

91.9 

70.5 

12.0 

69.6 

12.0 

core 

70.0 

79.6 

15.0 

91.6 

-9.0 

0 S 

79.9 

15.5 

102.9 

09.7 

15.5 

09.6 

15.5 

JET 

99.7 

53.2 

15.0 

91 .6 

-3.9 

10.0 

52.7 

15.0 

91.0 

96.6 

15.0 

92.1 

15.0 

A TUP 

50.9 

65.9 

16.0 

112.3 

-7.0 

5.0 

65.9 

16.0 

112.3 

52.7 

16.0 

52.3 

10.0 

PROP 

07. <i 

91.0 

13. S 

61.5 

-9.9 

10.0 

04. S 

13.5 

01.5 

06.7 

13,5 

77.7 

13.5 

TOTl 

89.1 

93.0 

13.5 

61.5 

-9.7 

0.5 

90.5 

13.5 

01.5 

46.0 

13.5 

70.1 

13.5 


MAXIMUM fUPBOPROP FLTOVER NOISE LEVEL IS 75.5 OBf A ) 
(PERFORMANCE CORPECTIOUS ARE 1HCLUDEO.) 


»*»»• ###•«•• »*<>*«*•■••»«••• •*••••* ••••»• »«»»•»•■>• 

•••••FLTOVER AIRCRAFT IWISE PREDICTION CASE COMPLETED*#**# 


FLTOVER NOISE LEVELS INCLUDE A DOPPLER SHIFT. 


ORIGINAL PAGE hi 
Of POOR QL'ALITY 
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NASA LEWIS RESEARCH CENTER PAGE 13 

NASA GASP NOISE MOOUlE OUTPUT 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaMaaaaaaaaaaaaaaa»aaaakaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa< 

MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR 36 1000 FT LEVEL FLYOVER 
aaaaaaaaaaaaaaaaakkaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaakkaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 


CABIN NOISE PREDICTIONS « 


PROP DIAMETER! FT) 

= 

8.17 

NO BLAOES 

a 

6 

HORSEPOWER 

a 

665.0 

RPM 

s 

1591.0 

TIP CLEARANCE! FT) 

= 

1.00 

AXIAL OISTAHCEI FT 1 

a 

0.0 

VELOCITY! KNOTS) 

a 

225.1 

ALTITUDE! FT) 

a 

1000. 

0UT3I0E AIR TEMPI F) s 
OIST AFT FOR BL CALC 3 

CALCULATED CONSTAIfTS 

59.0 

10.00 

CABIN PRES! PSD 


0.0 

PARTIAL '.EVEL l 

z 

137.56 

PARTIAL LEVEL 2 

z 

0.12 

NO OF BLAOES CORR 

= 

0.0 

AXIAL CORR 

3 

0.0 

ALTITUDE CORR 

a 

-0.15 

XOD.YOO 

S 

0.0 , 0.12 

ROTATIONAL TIP MACH 

s 

0.609 

HELICAL TIP MACH 

a 

0.696 

PRESSURIZTION CORR 

= 

0.0 

BLADE SWEEP CORR 

s 

0.0 


HARMONIC 

FREQUENCY 

A-WATE 

HARMONIC NT 

T-LOSS 

EXTERIOR SPL 
NEAR-FIELD 

INTERIOR : 
( C ACINI 

1 

106.) 

-18.26 

-0.79 

33.00 

139.73 

109.73 

2 

212.1 

-10.27 

-9.74 

33.00 

130.78 

100.76 

3 

318.2 

-6.52 

-14.59 

33.00 

125.93 

95.93 

4 

424.3 

-4.36 

-20.89 

33.74 

119.63 

88.69 

5 

530.3 

-2.64 

-27.02 

36.96 

113.50 

79.54 

6 

636.4 

-1.65 

-32.46 

40.16 

108.06 

70.88 

7 

742.5 

-1.12 

-39.18 

43.40 

101.34 

60.94 

B 

648.5 

-0.57 

-47.54 

46.62 

92.96 

49.36 

9 

954.6 

-0.15 

-55.80 

49.84 

84.72 

37.88 

10 

1060.7 

0.18 

-65.88 

50.00 

74.64 

27.64 

A-MEI6HTE0 
OVERALL SPL 

SPL 




125.92 

140.46 

95.73 

110.44 
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BOUNDARY 

LAYER NOISE 


a at® 

FR£0 

SPL -OUT 

SPL- IH 

l 

10.0 

94.00 

61.00 

2 

12.5 

95.00 

62.00 

I 

16.0 

96.00 

63.00 

4 

20.0 

97.00 

64.00 

5 

25.0 

98.00 

65.00 

6 

31.5 

99.00 

66.00 

7 

40.0 

100.00 

67.00 

8 

50.0 

101.06 

68.00 

9 

63.0 

102.00 

59.00 

10 

80.0 

103.00 

70.00 

11 

100.0 

104.00 

71.00 

12 

125.0 

105.00 

72.00 

13 

160.0 

106 00 

73.00 

14 

200.0 

107.00 

74.00 

1$ 

259.0 

106.00 

75.00 

16 

315.0 

109.00 

76.00 

17 

400.0 

110.00 

77.00 

18 

500.0 

111.00 

74.97 

19 

630.0 

112.00 

72.02 

20 

800.0 

113.00 

67.86 

21 

1000.0 

114.00 

64.00 

22 

1250.0 

114.50 

64.50 

23 

1600.0 

115.00 

65.00 

26 

2000.0 

115. SO 

65.50 

25 

2500.0 

116.00 

66.00 

26 

3150.0 

116.20 

66.20 

27 

4000.0 

116.40 

66.40 

26 

5000.0 

116.50 

66.50 

29 

6300.0 

116.40 

66.40 

30 

8000.0 

116.20 

66.20 

31 

10000.8 

116.00 

66.00 

32 

12500.0 

115.40 

65.40 

5$ 

16009.0 

114.60 

64.60 

34 

20000.0 

113.60 

63.60 


A-HEIGHTEO SPL * 127.13 80. 4? 

OVER-ALL SPL - 127.77 85.35 


TOTAL BOUND APT LATER At© PROPELLER KOI SI' INSIDE CABIN 
110.46 DB 95.86 08(A) 
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NASA LEWIS RESEARCH CENTER PAGE 14 

NASA GASP NOISE MOOULE OUTPUT 

MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR 36 1000 FT LEVEL FLYOVER 
«»«*»«m*»»«*«**«***»»m*»»»ii** »*«««»« 

♦♦♦♦♦♦♦♦♦♦INPUT VAR I AS LE STATUS AT JOB ENO****+ 

♦ ♦♦♦♦♦♦♦♦♦INPUT VARIABLE STATUS AT JOB £)«)♦ + ♦♦♦ 

INPUT OATA - USER INPUT AND DEFAULT VALUES USED 

CONTROL VARIABLES * 


IFAA= 4 FLYOVER , IPOUT= 3 FULL , ISTAG= 3 ICAB= 1 ISI= 0 I ENGL UNITS) 


ENVIRONMENTAL VARIABLES* 

**«»*» 

TAf®=518.7 PAMB= 2116.2 RH= 70. DIST= 100.0 NLOC= 16 

ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 


ENGINE/AIRCRAFT SYSTEM * 
*«»«»»*■ »»««»«*<♦»•«*«*«• 


♦♦♦♦♦ENGINE VARI ABLEST ♦♦♦♦ 

ENGINE TYPE(NTYE>= 3 (PROP) ENGINE COMPONENT ARRAY) ICOMP) = 3 4 5 6 6 0 






CENF 

COMB JET 

ATUR PROP NONE 

♦♦♦♦♦AIRFRAME 
AMACH=0 . 34 

VARIABLES+++++ 

VEL* 380.0 

ENP= 2. 

ANEN6I= 0.0 

ANENGE= 0.0 

XL* 

1.0 


YL= 1.0 ZL= 1.0 WGMAX= 10800. LOCENG= 2 IPHASE= 0 IOOP= 1 


FLIGHT PROFILE « 

«**»«*«a**»*«*N» 

IOPRO= 0 VEL= 380.0 AMACH=0.34 FLTAN6= 0.0 ANGAFT* 0.0 

TOROLL= 0. APOIST= 5671.4 XALT=1000. 

STRAIGHT LINE PROFILE WILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES. 


FLIGHT OPTIONS « 


KGOLO= 0 

XLSIOE= 0.0 

XRSIDE= 0.0 IQS= 1 


ICUT* 

0 

IPSEUO= 

0 

IDUR= 0 

XFAA= 7516.. 21325. 

XTOL= 100. 
,21325., 0., 

IWING= 0 

YFAA= 4., 4., 4., 

4., 

ZFAA= 

0 . , 

0., 1476., 

0 ., 



050= 2400.0 


RC=1880. 0 


VY= 13065.0 
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NASA LEWIS RESEARCH CENTER PAGE 15 

NASA GASP NOISE MODULE OUTPUT 

•«»•** *<«* *•»•« «**••*<*»•»»*»«*««*«»*•»* * It *••***«**«»* m**************!****** ********** ************************* ****** ** *««* «X ««««••»• 

MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR 36 1300 FT LEVEL FLTOVER 


♦ ♦ ♦♦♦♦♦♦♦ ♦ItIFUT VARIABLE STATUS AT J08 END***** 
♦♦♦♦♦♦♦♦♦♦INFUT VARIABLE STATUS AT JOB EN0*4**+ 
*»***»***»**«»****•«*»*»«*««******** 

ENGINE COMPONENT VARIABLES AT INPUT* 


♦♦♦♦♦CEHf ♦ ♦♦♦♦ 
DTLE= 0.555 
DELTC= 0.6100 

DHLE- 0.208 
NBC= 17 

Tl= 518.7 
CI1ASSD= 7.78 

Pl = 2116.0 

RPI1CD= 41730.0 

RPMC= 41730.0 
CAECM* 40.0 

CMASS= 7.78 

AMACH=0. 3403 

*****CO’1B***** 
WACOMB= 7. 76 
AMACH=0. 'AO 

T3-1124 . 7 

T4=2166.6 

P3= 17675.0 

CAEC= 20.0 


♦♦♦♦♦JET ♦♦♦♦♦ 
VJ= 621.0 
TJ2 = 0.0 

PHI J = 0.0 

TJ*l 371 .9 
0 J2~ 0.0 
V0= 360.0 

OJ= 0.8360 
HJ2=0.0 
INVOPT= 0 

HJ^O. 41000 
GAMJ2=l .4010 

GAM J- 1.3330 
EL2= 0.0 

VJ2* 0.0 

ALFAJs 0.0 

♦♦♦♦♦ATUR44444 
RFt1T= 41730.0 
PRTS= 0.0 

DT= 0.750 
GAMAT 1 ! . 33300 

OH= 0.477 
CAET = 40.0 

ACN2= 0.263 
AMACH= 0.340 

NBT= 44 

OTOT=0. 28800 

♦♦♦♦♦PR0P++444 
0IAP= 8.17 
VEL= 360.0 

NbP= 4 
AMACH= 0.340 

SHPi 665.00 
BLTH=0 .0400 

RFMP= 1591.0 
BLCH-0.6000 

ALTIT=1000.0 
6LAK- 5.0000 

CAEP- 40.0 
BLAREA= 6.0000 


***** A DOPPLER FREOUENCT SHIFT Wl w L BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH HO. AND ANGLE FROM INLET. 


ORIGINAL RAGE 13 
OF POOR QUALITY 



APPENDIX A 
Sample Test Case 5 

Near Field and Cabin Noise Predictions for a 
Turboprop- Powered Executive Aircraft 


PRECEDING PAGE BLANK NOT FUMED 
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NASA LEWIS RESEARCH CENTER PAGE 16 

NASA GASP NOISE MODULE OUTPUT 

*•<»« »»»>»* ->**»**#* »»** »*»*»»**#* »•««**«*«***»« NO/*** »*««»*««* »«*»«»* •*•«*»»* *««»«**•« 

CABIN NOISE TEST CASE, AERO COMVANOER 680E 

*♦*♦*»*»« »»*,,*««** *«),*«( 

INPUT DATA - USER INPUT AND DEFAULT VALUES USED 
»»»»*»*»»**»«*«»*««««•*•«««»«««*»«*««*« »««»«««»« 

CONTROL VARIABLES » 

«**«*K***»«***tf«*«** 

IFAA= 7 CABIN OB, IPOUT= $ FULL , ISTAG= 3 ICAB* 1 ISI= 0 <EMGL UNITS* 

«*«»»*•»*«« 

ENVIRONMENTAL VARIABLES* 

•«*»«»****«***»«**•»«»** 

TAM6=515.0 PAMB= 2116.2 RH= 70. OISTs 100.0 NlOC= 16 

ANGLE (ARRAT) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 


*•««««*«»***»**«*««**»*« 

ENGINE/AIRCRAFT SYSTEM * 

«•»«»«*»»»•*»«*««*«»«*»»» 

♦♦♦♦♦ENGINE VARI ABLCS+ ♦♦♦♦ 

ENGINE TTPE(NTYE*= 4 (OTHRI ENGINE COMPONENT ARRAY! ICOMP* = 8 4 5 6 8 0 

PROP COMB JET ATUR PROP NONE 

♦♦♦♦♦AIRFRAME VARIABLES+^+++ 

AMACH=0.24 VEL= 270.0 ENP= 2. ANENGI= 0.0 ANENGE= 0.0 XL= 1.0 

YL= 1.0 ZL= 1.0 WGMAX- 10800. LOCENG= 2 IPHASE= 0 IDOP= 1 


ORIGINAL PAGE® 
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NASA LEWIS RESEARCH CENTER PAGE 17 

NASA GASP NOISE HOOULE OUTPUT 

«■*»»*»***»*«»*«*#««**«»**««*«*«**«»»»»»#*»»**»»»»»»»«#»»««***»»«*#«**»»*««»«*«**»***«*«#****«»*)«****«****»*«««»*«»**»*««»*»*»**»** 

CABIN NOISE TEST CASE, AERO COMMANDER 680E 

**«*««*•»«»*«*« »**#*#«*»*#«**«******«««#*««#«««*«##«*»*«##*»(« *#***»***»«»*«»«»*««**»**« ****««»«*#***»*»**#**«#**)<«»*****«***«*«)<***«« 
***»»»#**»»****«»»*»»»«» 

CABIN NOISE PREDICTIONS * 

***»«**« *KKXN*«**« XKtftt** 


PROP OIAMETCRt FT) 

= 

7 75 

NO BLAOES 

s 

3 

HORSEPOWER 

= 

243.7 

RPM 

X 

1765.0 

TIP CLEAR ANCE( FT ) 

= 

0.38 

AXIAL DISTANCE(FT) 

X 

0.0 

VELOCITYt KNOTS) 

= 

160.0 

ALTITUDE(FT) 

= 

7500. 

OUTSIDE AIR TEMPI F ) 

X 

55. 3 

CABIN PRES(PSI) 

X 

0.0 

DIST AFT FOR BL CALC= 

10.00 




CALCULATED CONSTANTS 





PARTIAL LEVEL 1 

- 

131.93 

PARTIAL LEVEl. 2 

r 

8.15 

NO OF BLACcS CORR 

X 

2.50 

AXIAL CORR 

= 

0.0 

ALTITUDE CORR 

x 

-1.15 

XOD.YOD 

s 

0.0 , 0.05 

ROTATIONAL TIP MACH 

= 

0.644 

HELICAL TIP MACH 

r 

0.688 

PRESSURIZTION CORR 

X 

0.0 

BLADE SWEEP CORR 

s 

0.0 


HARMONIC 

FREQUENCY 

A-WATE 

HARMONIC UT 

T-LOSS 

EXTERIOR SPL 
NEAR-FIELO 

INFERIOR ! 
(CABIN) 

1 

88.3 

-20.98 

-1.52 

33.00 

142.91 

112.91 

2 

176.5 

-12.29 

-9.00 

33.00 

135.43 

105.43 

3 

264.7 

-8.07 

-13.47 

33.00 

130.95 

100.95 

4 

353.0 

-5.72 

-17.91 

33.00 

126.52 

96.52 

5 

441.2 

-4.07 

-22.61 

34.25 

121.82 

90.57 

6 

529.5 

-2.85 

-27.90 

36.93 

116.53 

82.60 

7 

617.7 

-2.00 

-32.28 

39.61 

112.15 

75.53 

8 

706.0 

-1.35 

-37.31 

42.29 

107.12 

67.83 

9 

794.2 

-0.83 

-43.85 

44.97 

100.57 

58.61 

10 

882.5 

-0.42 

-51.17 

47.65 

93.26 

48.61 

A-WEIGHTEO 
OVERALL SPL 

SPL 




128.89 

143.97 

58.65 

113.95 


N> 

.t* 
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BOUNDARY 

LAYER NOISE 


BAND 

FREO 

SPL-OUT 

SPL-1N 

1 

10.0 

88.28 

55.28 

2 

12.5 

89.28 

S6.28 

3 

16.0 

90.28 

57.28 

4 

20.0 

91.28 

58.23 

5 

25.0 

92.28 

59.23 

6 

31.5 

93.28 

60.28 

7 

40.0 

94.28 

61.23 

8 

50.0 

95.28 

62.28 

9 

63.0 

96.28 

63.28 

10 

80.0 

97.28 

64.28 

11 

00.0 

98.28 

65.28 

12 

125.0 

99.28 

66.28 

13 

160.0 

100.28 

67.28 

14 

200.0 

101.28 

68.28 

15 

250.0 

102. 28 

69.28 

16 

315.0 

103.28 

70.28 

17 

400.0 

104.28 

71-28 

18 

500.0 

105.28 

69.25 

19 

630.0 

106.28 

66.30 

20 

800.0 

106.78 

61.64 

21 

1000.0 

107.28 

57.28 

22 

1250.0 

107.78 

57.78 

23 

1600.0 

108.28 

53.28 

24 

2000.0 

108.48 

58-46 

25 

2500.0 

108.68 

58.68 

26 

3150.0 

108.78 

58.78 

27 

4000.0 

108.68 

58.66 

28 

5000.0 

108.48 

58.48 

29 

6300.0 

108.28 

58.28 

30 

8000.0 

107.68 

5.F8 

31 

10000.0 

106.88 

56.88 

32 

12500.0 

105.88 

55.88 

33 

16000.0 

104.58 

54.58 

34 

20 000.0 

102.98 

52.98 

A-NEISHTED SPL 

= 119.70 

74.02 

OVER-ALL SPL 

= 120.25 

79.36 


TOTAL BO <NOA*»Y LAYER AND PPOPFLLER NOISE INSIDE CABIN 
113.96 OB 98.67 08(A) 
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NASA LEWIS PE SE AW CM CENTER 
NASA 6ASP NOISE MODULE OUTPUT 


PkGE IS 


'•••►*'*** “‘**»» # »»***»»» ♦»*»•***»*♦•*♦•♦••»•»»»»»»»»«# «•••••• »«•««•«•• •■>■•••« «»■«■>« ••••••»« 

CABIN NOISE TEST CASE, AERO COMMANDER 660E 


INPUT '(API ABLE STATUS AT JOB £)«)♦♦♦'♦ 

• HttMtt ♦ INPUT VARIABLE STATUS AT JOB £)«♦♦♦♦♦ 

INPUT DATA - USER INPUT AND DEFAULT VALUES USEO 


CONTROL VARIABLES • 


IFAA= 7 CAeid C9, I POUT* 5 FULL ISTAG* 3 ICAS* I ISI= 0 ( EITOL UNITS) 


ENVIRONMENTAL VARIABLES* 


7AT© = 515.0 PATS: 211b .Z PH- 76. OUT* 100.0 MLOC* 16 

ANGLE IAPPAT) = JO.O 20.0 30.0 40.0 SO.O 60.0 70.0 60 . 0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 


ENGINE/ AIRCRAFT 5 TSTEM » 


♦♦♦♦♦ENGINE VARIABLESaaaa^ 

ENGINE TTPEIM TE ): 4 < OTMR > ENGINE COMPONENT APPAT(ICOMP) * 6 4 5 6 6 0 

PROP core JET A TUP PROP NONE 

♦♦♦♦♦AIPFRAME VARIABLES++++* 

AMACH = 0 . 24 VEL* 270.0 EHP* 2. AJIEHGI* 0.0 ANENGE* 0.0 XL* 1.0 

TL = 1.0 2L= 1.0 UGMAX= 10600. LOCENG* 2 I PHASE* 0 IOOP* 1 


FLI6HT PROFILE • 


lOPRQ* 0 VEL* 270.0 AMACW*0.24 FLTANG* 0.0 ANGAFT* 0.0 

TCOOU.S 0. APOIST * 5671.4 XALTslOOO. 

A 3TPAIGHT LINE PROFILE WILL BE COMPUTED FROM a COMBINATION OF THE ABOVE VARIABLES. 


FLIGHT OPTIONS • 


FGO'.O* 0 XL5IDE: 0.0 XRSIOE* 0.0 IQS* 1 ICUT* 0 IPSEUO* 0 

IDUR: 0 /TOL = 100. IUING* 0 

>FAA* 7516. ,21325. ,21325., 0., TFAA* 4., 4., 4., 4., 



ZFAAi 


0. 


0.. 1476. 


0 . 
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NASA LCWIS RESEARCH CENTER PAGE 19 

NASA GASP NOISE MOOULB OUTPUT 

.H*l»»l)«.*l*.Hm**»*****»**»W»*»»»»»»#»»***#*#******»»*»****l<*»***.l«**»**#**»***»l****»***************»*****»***»*****»**** 

CABIN NOISE TEST CASE. AERO COMMANDER 6601 

«•»•»»»• »»«•»»»•« »»»««»• »««• •••ai.n.i ««*ii«««*«iHt*«N«*N««»«»«»*u«*»»»**»N»* •*»»»*#»»»**»»»»»*»»*»*#*»««****»** 

♦♦♦♦♦♦♦♦♦♦IMPUT VARIABLE STATUS AT JOB END*.*F< 

♦♦♦♦♦♦♦♦♦♦ INPUT VARIABLE STATUS AT JOB ENO»*»«* 


ENGINE COMPONENT VARIABLES AT INPUT* 


♦.♦♦♦PRO P***** 

OIAP- 7.7S NBP« 3 

vets 270.0 AMACH S 0.263 


SHP* 263. 7S 
8LTHS0.0600 


RPMP* 176S.0 ALTXT»?SOO.O 

BLCH'O .600L BLAK* 5.0000 


CAEP* 60.0 
BLARE A* 6.0000 


***** A OOPPLER FREQUENCY SHIFT WILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AND ANGLE FROM INLET. 




APPENDIX B 


Compilation of Graphical Procedure Charts 
for Propeller and Cabin Noise 
Estimates, From References 12, 13 and 14 
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ntlTUkl IfVfl fl ! >K9 iM/tf 


nMftUII l««JT KIL0WATTS 



Far-Field Partial Level Based on Power and Tip Speed 
(Figure 3 from Reference 12) 


Figure 1, Ap. B 


ORIGINAL PAGE IS 
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PROPEUEA DIAMETER - METERI 



Far-Field Partial Noise Level Based on Blade Count and Propeller Diameter 

(Figure 4 from Reference 12) 


s 

30 



fO 

cn 

u> 


Figure 2, Ap. B 


PARTIAL LEVEL FL3 dB RE 2CU/NI/M 2 


OWGWW* 5 

OF POOR QUAtmr 

OtSTANCE FROM PROPELLER CENTER ~ METERS BOO 1000 


20 30 41 60 80 100 200 300 400 000 1400 1600 2080 



DISTANCE FROM PROPELLER CENTER ~ FT 


Atmospheric Absorption and Spherical Spreading of Sound 
(Figure 5 from Reference 12) 


Figure 3 f Ap. B 
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AZIMUTH ANGLE - DEGREES 
Directivity Index 

(Figure 6 from Reference 12) 
Figure 4, Ap. B 
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HARMONIC ORDER x NO. BLA0E8 MB 

Revised Figure PRP11. Partial Level PRP 7 Based on Harmonic Order 

(Figure B-l from Reference 13) 


Figure 5 # Ap. B 
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CO 


0 

POWER LOADING. SHP/d 2 IHP/FT 2 ! 

Sweep Correction to Overall Far-Field Noise Level of 
Current Technology Propellers 

(Figure 22 from Reference 14) 


Figure 6, Ap. B 
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PROPELLER INPUT KILOWATTS 
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Near-Field Partial Level Based on Power and Diameter 
(Figure 23 from Reference 14) 
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Figure 7, Ap. B 



Near-Field Partial Level Based on Tip Speed and Tip Clearance 

(Figure 24 from Reference 14) 



to 

tn 
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Figure 8, Ap. B 
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FUNDAMENTAL FUNDAMENTAL FUNDAMENTAL 



HELICAL TIP MACH NUMBER 

Near-Field Harmonic Level Distribution -2, -3, and -4 Bladed Propellers 

(Figure 27 from Reference 14) 


Figure 9, Ap. B 



0.4 0.5 0.6 0.7 0.8 0.3 1.0 r 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

HELICAL TIP MACH NUMBER 

Near-Field Harmonic Level Distribution -6 and -8 Bladed Propellers 

(Cont’d) 

(Figure 27 from Reference 14) 


Figure 9, Ap. B (Continued) 





FORE AKO AFT CORRECTION. XC 
SOUND PRESSURE LEVEL, dB RE LEVEL AT X 


ON 

to 



Variation of Overall, Free-Space Propeller Noise Levels 
with Axial Position X/D Fore and Aft of Propeller Plane 


(Figure 25 from Refer' i- 


Figure 10, Ap. B 
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FREQIIEHCY. HZ 

Puselage Transmission Loss 
(Figure 29 from Reference 14} 


Figure 12, Ap. B 


264 





REFERENCE FREQUENCY. FP. HZ 
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Reference Frequency, FR, for Boundary Layer Noise 
(Figure 32 from Reference 1«) 

Figure 14, Ap. B 
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BAND 80UN0 PRE88URE LEVEL dB RE OVERALL LEVEL 
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Boundary Layer Noise Frequency 
(Figure 34 from Reference 14) 


Figure 16, Ap. B 
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FUGHT MUCH NUMBER 

Near-Field Noise Tip Sweep Correction 
(Figure 28 from Reference 14) 


Figure 17, Ap. B 
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Effect of Altitude on Near-Field Propeller Noise 
(Figure 18 from Reference 14) 

Figure 18, Ap. B 
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APPENDIX C 
SYMBOLS 


A 

ALT 

B 

c 

D 

DIAP 

d 

dB 

f 

k 



L TPN 

l epn 


log 

M 

**T 


Area, m^(ft^) 

Altitude, ra(ft) 

No. of rotor blades 
Speed of sound, m/s (ft/s) 

Diameter, m(ft) 

Propeller diameter, m{ft) 

Distance aft of aircraft nose for boundary layer 
calculation for cabin noise, m(ft) 

Decibel, dB 

frequency, Hz 

Specific heat ratio 

Characteristic partial sound pressure level, dB 

Sound pressure level, dB 

A-weighted L ? , dB 

Perceived noise level, dB 

Tone -Corrected L pN , dB 

Effective perceived noise level, dB 

Sound power level, dB 

logarithm, base 10 

Mach No. 

Propeller rotational tip Mach No. 

Propeller reference tip Mach No. 
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APPENDIX C (Cont'd) 
SYMBOLS 


“th 

m 

N 

NBP 


P 


Q 

R 


rpm 

RSS 

SHP 

T 

TL 

V 
X 

Y - 
Z 

a 

e 

y 

P 


Propeller helical tip Mach No. 

Mass flow, kg/s (lb/s) 

Fresnel number 

No. of propeller blades 

Pressure, N/m^(lb/ft^) 

2 2 

Cabin pressurization, N/m (lb/ft ) 

Pressure ratio 

Ground reflection coefficient 
Source-to-observer distance, m(ft) 
rotational speed, rpm 
Rotor-stator spacing, percent 
Shaft horsepower, hp 
Temperature, K(°R) 

Transmisssion loss of fuselage sidewall, dB 
Velocity, m/s(ft/s); also, number of stator vanes 

aircraft or observer orthogonal position components, m(ft) 

Angie of attack, deg 

Angle from static engine inlet to observer, deg 
Flight path angle, deg 

Angle from flight engine inlet to observer, deg 
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APPENDIX C (Cont'd) 
SYMBOLS 


0 elevation angle, observer to aircraft, deg 

A difference or correction, as in AdB 

6 relative tip flow angle at compressor inlet, deg; 

also, source-receiver path length difference between 
direct and diffracted sound fields, m(ft); also, phase 
of ground reflection coefficient; also, cutoff factor 

* wave length, ra{ft) 

Subscripts 

0 Ambient or aircraft 

1 Fan, first-stage compressor inlet 

2 Second-stage compressor inlet 

3 Combustor inlet 

4 Turbine Inlet 

5 Turbine Exit 

6 Nozzle or Diffuser Exit 

BB Broadband 

bp Blade passage 

D Design condition 

i One-third octave frequency band 

oa Overall 

peak Peak 

r Receiver or observer 
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APPENDIX C (Cont'd) 
SYMBOLS 


ref 

rel 

t 

tone 


Reference 

Relative 

Rotor tip, or total 
Discrete tone 
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